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PREFACE. 



The difltrict described in tlie present Memoir early attracted tlie notice of 
j^eologiste, and its admirable coast-^*ection^^ have been often described. As far 
back AH 1816 Welwter furnished valuable notes and drawings regarding it which 
appeared in Engleftehl's volume on the Isle of Wight. In subsecjuent years 
Buckland, Sedgwick, Conybeare, Fitton, De la Beche, Owen, and Edward 
Forbes contribute<l their observations of the same region and quickened 
thereby the progress of English Geologj'. In more recent time the Rev. Osmond 
Fisher, Prof. J. F. Blake, and Mr. Hudleston have much increased our 
knowledge of the Purbeck, Portland, Kinmieridge, and Corallian formations. 
The Cretaceous rocks have Ijeen luminously described by M. liarrois, and the 
Quaternary and recent dejwsits by Prestwich. In his " Cieology of Weymouth,'' 
R. Damon gave an excellent summary of all that was known at the lime 
regarding the district. These various additions to the literature of the geology 
of Dorset will be found arranged in chronological onler in the Bibliography at 
the end of this volume. 

The Geological Survey maps of the districts comprising Sheets 16 and 17 of 
the Ohl Series of tlie One-inch Onlnance maps, were surveyed by H. W. 
Bristow and were published in 1850. They were followed during the next ten 
years by six sheets of Horizontal Sections and one sheet of Vertical Sections, 
also prepared by Bristow, who derived great help in his labours from the 
intimate local knowledge of the rocks possessed by his friend Mr. Fisher. 

When the revision of the Geological Survey maps of the Isle of Wight was 
completed in 1888, on the scale of six inches to a mile, it was deemed advisable 
to continue the work into the a<ljacent parts of Dorset. The task of re- 
surveying the classic Isle of Purljeck and the region around Weymouth was 
entrusted to Mr. A. Strahan, who ha<l mapped the Secondary formations of the 
Isle of Wight. In two years the field-work was finished as far as the top of 
the Chalk, and the mapping of the Tertiary deposits was subsequently 
completetl by Mr. C. Reid. Advantage >vas taken of the i»ublication of the 
now series of Ordnance Survey maps, and sheets 329, 341, 342, and 343 were 
is.sued coloured geologically, while sheet 328 will api>ear in the course of the 
present year. Copies of the original six -inch working maps have been made 
and are kept at the office for public reference, while a duplicate set, mounted as 
a wall-map, has l)een placed in the Museum of Practical Geology, by the side of 
the corresponding large map of the Isle of Wight. 

Though all these detailed observations by the Survej have been published 
at intervals since 1850, no special descriptive Memoir of the Isle of Pur- 
beck has hitherto been prepared. In 1895, however, a full account of the 
formations of the district up to the top of the Purbeck series was given by Mr. 
H. B. Woodward in Vols. IV. and V. of the Geological Survey Memoir on tlie 
Jurassic Rocks of Britain. But there appeared to be still ample room for a 
more local and detailed Memoir which, embracing the Ci*etaceous, Tertiary and 
Post-tertiary fonnations might serve as a general guide to this most instructive 
and frequently visited part of the southern coast of England. Accordingly 
Mr. Strahan was instructed to prepare the Memoir which is now issued. 
While relying mainly on hb own personal observations on the ground, he has 
also availed himself of the materials gathered together by Mr Woodward for 
the volumes on the Jurassic rocks. 

336. Wt 7246. 5UU— 8/98. Wy. iS: S. a 
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In the i»rei)aration of the Majw and Memoir the ([nestion liad to )ye considered 
at what horizon tlie houndar^- sliould l)e d^a^vn hetween the Jurassic and 
Cretaceous systems. There cun 1^ no doubt that the present practice, wliich 
inchides the Purlnjck series in the Jurassic, and the Wealden in the Cretaceous 
fonnations, divides two groups of strata which are closely linked together. 
If on the other hand, the Wealden groui)s, as has been urgently demanded, 
should be united with the Jurassic system, the objection would be strongly 
maintained that in other part* of England what have l)een regardeil as 
ei|uivalents of the Wealden deposits have undoubte<l Cretaceous affinities. 
Without attempting t-o decide this stratigraphicaJ question in what is intended 
to be a local memoir, Mr. Strahan has laid stress on the classification which, 
though local, represents most naturally the relations of the rock-groups to each 
other in the South of England. 

The exact limits of the I>owor (Jreensan<l have l>ecn definetl, and the striking 
discordance between the Lower and I'pjier Cretaceous rocks, so a<lmirably 
displayed in this region, has been fully trat'ed. 

In describing the Tertiary' serias and the remarkable overlap which it 
presents, Mr. Strahan has been supplied with information by Mr. C. Keid, 
who has also furnished the notes on Calcareous Tufa given in chapter xiv. 

One of the most important parts of Mr. Strahan's recent revision of the 
geology of the Purbeck district consisted in the recognition and detailed 
mapping of the disturbances and faults by which the formations have there 
been affec^te<l. He has shown that the movements occurred at several ejiochs, 
and that they included horizontal thrusts by which the (^halk has been 
ruptured and pushed over itself, in a manner not unlike that displayed by the 
thrust-planes of the north-western Highlamls of Scotland. 

Among the illustrations, five plates (1-5) have l)cen reproduce^l from plioto- 
grai)hs of parts of the difls. The sheets of coast-sections (plates 9, 10, 11) have 
been i)repared by Mr. Strahan, accompanied and assisted by Mr. Woo<lward. 

To the Councils of the Cleological Society and Ideologists' Association, and to 
Dr. Henry Woodward wo are indebted for the loan of clichea which appear in 
the text. 

The fossils collected during the progress of the investigation have been 
identifieil by Messrs. Sharman and Newton, Palaeontologists to the Survey, 
who have also correcte^l the lists of fossils and noted the synonymy. Mr. 
W. W. Watts has supi)Ued not«& on the microscopic structure of some of the 

Purbeck rocks. 

ARCH. GEIKIE, 

Geological Survey Office, Director-General. 

28, Jennyn Street, London, 

9tli February, 1898. 
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THE GEOLOGY 

OF THE 

ISLE OF PURBECK 

AND 

WEYMOUTH. 



CHAPTER I— INTRODUCTION. 
Physical Features. 

The district described in the following pages extends from the 
Foreland on the east to near Bridport on the west, and includes 
upwards of 60 miles of a coast which is hardly surpassed in 
interest in any other part of England. The Chalk do>\Tis which 
enclose the Hampshire Basin form the natural limit of the area in a 
northerly direction, as far as the neighbourhood of Bridport, where 
they turn northwards. The eastern part of the district includes 
the Isle of Purbeck, the boundaries of which are formed by the 
River Frome and an insignificant streamlet near Lulworth, known 
as Luckford Lake, though a more conspicuous physical feature 
exists in the " hog's back " of inclined Cnalk which traverses the 
centre of the " Isle." 

The line of downs in its more elevated parts attains the follow- 
ing heights above the sea : — Ballard Down 528 feet. Nine Barrow 
Down 655 feet, Knowle Hill 481 feet,and the Purbeck Hills 613feet, 
terminating in Flower's Barrow 567 feet. Immediately to the 
south of this ridge, a low and heavily wooded belt marks the 
outcrop of the Lower Greensand and Wealden strata, which plunge 
beneatn the Chalk at a high angle. Southwards, however, the dip 
gradually diminishes, ana the rising ground which forms the 
south-eastern part of the " Isle " owes its shape to gently inclined 
or horizontal Purbeck shales and limestones, which overlie the 
Portland Stone of the precipitous cliffs between Durlston and St. 
Albaji's Heads. In the south-western part of Purbeck, the Port- 
landian outcrop turns inland and forms the bold and continuous 

336. A 



2 PHYSICAL FEATURES. 

escarpment of which St. Alban's Head 354 feet, Emmit Hill 400 
feet, Hounstout Cliff 501 feet, Swjtc Head,* and Gad Cliff 482 feet, 
are the dominant points. Under this escarpment lies the hamlet 
of Kinmieridge, from which the clay lying next below the Port- 
landian takes its name. 

In general structure, therefore, Purbeck resembles the Isle of 
Wight, its central anticline being moreover a direct continuation 
of the Brixton anticline of that island. Whereas, however, the 
upheaval towards the ejistem end of the anticline sufficed to 
bring Wealden rocks only to the surface, here in Purbeck it 

?ossessed sufficient enerjjy to raise the whole of the Purbeck and 
'ortland formations ana nearly all the Kinuncridge clay above 
the level of the sea, while at the same time the upneaval of the 
Chalk and superincumbent Tertiary beds was accompanied by 
faulting of remarkable character, as nereafter described. 

The drainage of this part of Dorset follows the same laws as 
that of the l5e of Wight and the south-east of England, for the 
water-partings closely follow the axes of the post-Cretaceous anti- 
cline (r ig. 183). The southern boundary of the drainage-area of 
the Frome nms along the crest of the Purbeck anticline through 
the southern part of the Isle of Purbeck, the greater part of tno 
drainage of which therefore makes its way northwards through 
the Chalk ridge. This apparently insun noun table barrier is passed 
by narrow dehles at Cone Castle, imd it is worthy of remark that 
the two brooks, Byle Brook from the east and Steeple Brook from 
the west, have each cut an independent valley through the ridge, 
though they nm so near together as to leave a mere cone of 
chalk between, and imite a few yards further on in the Tertiary 
Basia The origin of such features will be discussed in dealing 
with the physical geography of the district. 

On the south side of the Purbeck anticline there is room for 
no more than a few short streamlets, which form almost the only 
relics of a river-system that has been swept away by the sea. 

The Purbeck Hills are again breached at the west end of the 
Isle of Purbeck by the valley which opens on the bay of Arish 
Moll, but they continue westwards in Bindon Hill,475 feet. A little 
further on the great Purbeck Fault nms into the sea, and the 
long ridge formed by the vertical Chalk merges itself in the 
broad Downs of Chaldon and Lulworth. 

The Chalk of the Do\\tis which extend from Winfrith to Black 
Down is faulted for the greater part of the distance against 
various members of the Oolitic series ; in general this elevated 
tract presents a steep front to the south, and attains its greatest 
heights near the southern margin, while it declines gently to the 
north and north-east,in which direction the Chalk passes beneath 
tlie Tertiary rocks. 

The Oolitic promontory on which Weymouth and Al^wtsbury 
stand is diversified by the l)old escarpment of Portland Beds 
which includes Corton Hill, Charlbury and other hills, and by 

* The elevation of the higheBt point of tliis hill is not given on the six inch 
Ordnance Map. It is said to l)e the highest in Dorset, if an artiiicial mound on 
its summit l)e include<l. 
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the gentler undulations which mark the outcrops of the Coral- 
lian and Cornbrash. Nearly the whole promontory is drained 
by the River Wey and its branches. 

The Island of Portland consists of an outlying mass of 
Portland Stone and Sand resting on Kimmeridge Clay and over- 
lain bv a sheet ot Lower Purbeck strata. The dip being southerly, 
or rather to the east of south, the Portland Stone presents a bold 
escarpment to the north, approached by smooth slopes of 
Kimmeridge Clay. 

A celebrated feature of this part of the coast is the great 
shingle-bank known as the Cnesil Beach, which nms from 
Portland to beyond Bridport, a distance of 18 miles, and for 9 
miles encloses a salt-water lagoon between itself and the shore. 

Admirably as the features of this district illustrate the effects 
of the subaerial denudation that ensued upon the simultaneous 
folding and upheaval of the rocks, no less interesting is the form 
of coast due to the encroachment of the sea. Each formation as 
it abuts upon the shore gives rise to its own typical coast-scenery, 
the low foreshore and sand-dimes of the Tertiary area, the bare 
headlands of precipitous Chalk, the long curves of the bays in 
the Wealden, and the rocky prominences due to the Purbeck 
and Portland rock-beds, being all highly characteristic. 

The Lulworth Coves moreover furnish an example of the de- 
pendence of coast-erosion upon geological structure that cannot 
easily be matched elsewhere. The strata being all highly inclined, 
the Portland and Purbeck rocks oppose to the advance of the sea 
a more or less wall-like barrier, wliich, however, has been broken 
through at intervals. The first effect of the barrier being pene- 
trated is illustrated by Stair Hole, where a smaU gap and hole 
expose the softer sands and muds of the Upper Purbeck and 
Wealden to the rush of the waves and enable the debris to pass 
out to sea. The second stage is shown in Lulworth Cove, where 
the gap in the rock-barrier has attained a width of about 130 yards, 
and the hollow in the Wealden beds behind it a width of over 
450 yards. The remarkable natural harlx)ur thus formed is still 
of course growing in extent, but whereas it is enclosed to the east 
and west by soft Wealden strata, northwards it has reached the 
Chalk ; with the result that it has already acquired a slightly oval 
form, and is proceeding towards the third stage which is exem- 
plified in Worbarrow Say. In this bay the rock-barrier has been 
swept away for a distance of a mile and a half, the Wealden beds 
of course having foUowed ; northwards, however, the Chalk has 
proved a more stubborn obstacle and effectually checks encroach- 
ment for a distance of upwards of a mile. Stair Hole and 
Lulworth Cove are illustrated by the Frontispiece, which has been 
reproduced from a photograph by Mr. F. Mason Good. 
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The following Table shows the formations represented in this 
district in descending order : — 



::;} 



Blown Sand and Shingle Beaches 

Alluvium 

Xiiia ••■ ••• ••• ••• ••• ••• 

xvaisGu j3eacu ••• ••• ••■ •*• ••• 

Angular Flint-gravel of the Downs (of indefinite age) 

Plateau Gravel 

Bagshot Beds ... ... ... ... ... ... "j 

London Clay ... ... ... ... ... ... r 

Reading Beds ... ... ... ... ... ... J 

Upper Chalk and Chalk Rock 

Middle Chalk and Melboum Rock 

Lower Chalk and Chloritic Marl 



inseparable over much of the 

(•rcc* ... ... ... •**_ 

Lower Qreensand 



Upper Greensand 
Gault 

Variegated Sands* 
Atherfield Clay J 

Wealden Beds 

Upper Purbeck with Marble-beds ... 
Middle Purbeck with Building-stones 

Lower Purbeck with Tufas 

Portland Stone 

Portland Sand ... ... 

Kimmeri^e Clay 

Corallian Beds 

Oxford Clay 

Combrash 

Forest Marble 

Fuller*8 Earth or Fullonian 



Recent 



Pleistocene 



Eocene. 



LTpper 
Cretaceous. 



Lower 
Cretaceous. 



Upper 
Oofitic Rocks. 



Middle 
Oolitic Rocks. 

Lower 
Oolitic Rocks. 



It is worthy of notice that the names of three such important 
groups as the Purbeck, Portland and Kimmeridge are taken from 
the area now under description. All three seem to have been 
introduced into geological nterature by Thomas Webster in the 
years 1811-12*, though the term "Portland Lime" appears in 
Micheirs table of strata in 1788. 



Englefield's Isle of Wight. 



CHAPTER II.— LOWER OOLITIC ROCKS 



Fuller's Earth or Fullonlan. 



Where best developed, this formation consists of clay with an 
interbedded limestone known as the Fuller's Earth Rock. In South 
Dorset, however, the " rock " has not been distinffiiished, and the 
sub-division consists of grey clays vnth a few thin rubbly Ume- 
stones, the whole reaching probably a thickness of about 150 feet. 

Among the most conspicuous features in the Fuller's Earth 
are the oyster-banks formed by the accumulation of the shells 
of Ostrea acurtiinata (Fig. 3). Several exposures of such banks 
occur in the shores of the Fleet south-west and south of Langton 
Herring,* a scarp south-west of the Coastguard Station dis- 
closing more than 20 feet of oyster-sheUs. A similar rock is 
repeatedly exposed in the fields 400 to 600 yards north-east and 
east of the Station in a manner that suggests the presence of 
more than one oyster-bank. They are stnctly local, as might be 
expected, and can be traced only a few yards. Ostrea Sowerbyi 
is associated with the 0. acuminata^ and Serpula obliquestriata 
occurs in blue clay above and below the oyster-beds. 

Mr. H. B. Woodward in the Jurassic Memoir (Vol. IV., pp.233, 
234) remarks that " the lowest beds of the FuUonian, consistmg of 

ey marly clay, are exposed in the cliffs between the mouth of the 

ride or Bredy and Burton Bradstock. There they rest evenly on 
the Inferior Oolite, and are faulted at one point with a downthrow 
of 10 or 15 feet on the east; but the beds are not accessible, 
except in the tumbled masses that may occasionally be found on 
the loreshore. East of Burton Bradstock, at Cliff* End, we again 
find the upper beds of the FuUonian, overlaid hy Forest Marble. 
Near the junction, but belonging to the FuUonian, specimens of 
Avicula coatata (?\ Nucula MeTUcei, Eulinia and Spinigera may 
be obtained." 



g 



* The occurrence of Fuller's Earth here was first noted by Damon, GeoL of 
Weymouth. 1860« p. 12. 
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Fuller's Earth Fossii^. 

Fig. I. 




Fig. 1. Ammonites arbtistigerua, d'Orb. 4. 

„ 2. — Kubcontractiis, Mor. & Lye. 4. 

„ 3. O-itrea acuminato. Sow. Nat. size. 

„ 4. Waldhciinia ornitaoct[ihaIa, Sow. Nat. a 

„ 5. Hhynchonclla varianB, Schloth. 14. 



Forest Marble 

This sub-division consists of grey clays with false-bedded oolitic 
and shelly ripple-niarked limestones, irregularly interstratified but 
the limestones predominating towards the central part " The 
lower clays near Bradford-on-Avon and other places contain at 
their base an abundance of fossils ; and this division, though 
nowhere of great thickness, constitutes what is known as .the 
Bradford Clay." (Jurassic Memoir, VoL IV,, p. 338.) Apiocrinug, 
the Bradford Clay encrinite, has heen observed by the Rev, 0. 
Fisher on the east side of the road to Fortisham, north of 
Langton Herring, but it is undoubtedly scarce in Dorset. 

In the absence of any marked division between the Fuller's Earth 
and the Forest Marble, a somewhat arbitrary dividing line had to 
be selected. A thin fossiliferous marl, crowded especially with 
RhynchxyndUi Bimrti and R. variatia (Fig. 5), was identifaed by 
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Mr. Woodward as the equivalent of the Bradford Clay of Wilt- 
shire {op. cit, p. 341), and, taking this as the base, he assigned 
about 80 or 90 feet of strata to the Forest Marble, in place of the 
500 feet indicated by Damon.* There seem, however, to be 
about 130 or 140 feet of strata between this band as identified by 
Mr. Woodward at Herburv and the Combrash of Fleet Common. 

The current-bedding of the limestones is a noticeable feature, 
and resembles the usual structure of sandstones rather than that 
of organically fonned rocks. They are composed principally of 
the debris of shells, sometimes almost all oysters, but some bands 
contain Terebratida and Rhyiichonellct in such profusion that the 
soil abounds with well-preserved specimens. Lignite and tracks 
of crawling animals are common, and with the current-bedding 
point to a shallow- water origin for the deposit. 

The Forest Marble, with the small inher of the FuUer's Earth 
already described, occupies the central part of the Weymouth 
antichne. It has been dug in a number of places for walling-stone, 
for inferior roofing, and is still used for road-metal. The quarries 
show a somewhat monotonous repetition of grey clays alternating 
with slabs of oohte or shelly limestone, the latter forming small 
incontinuous scarps. On the western slope of Fleet Common a 
current-bedded and gritty oolite has been opened to a depth of 
10 feet, but seems to die away within half a mile eastwards ; 
south of Langton Herring, however, there are two or three 

EaraUel rangjes of current-bedded sheUy flags at nearly the same 
orizon, which have been much quarried for local purposes. 
Below these exposures we can trace the Rhynchoneua-hed or 
basement clay of the Forest Marble, principally by the profusion 
of that shell in the soil, but partly also by tne change to the 
grey and barren clay-soil and oyster-beds of the Fuller's Earth. 
^* It is best exposed on the margm of the Fleet at a spot known 
*as Herbyleign (or Herbury), wiere it is overlaid by clays and 
shaly limestones, and it may also be seen on the borders of 
the West Fleet, south-west of Langton Herring." (Jurassic 
Memoir, VoL IV., p. 341.) 

At Abbotsbury the Forest Marble is nearly all overspread 
by landsUps of U pper Grcensand, but there is a small spring 
breaking out close to the fault west of Coimtess Coppice, 
from blue and white clay and white flags with Mhyn- 
choneUa in profusion. Further west at about the same 
level that fossil is ploughed up in abundance, along a line more- 
over which nms parallel to the outcrop of a current-bedded lime- 
stone full of oysters. In the absence of more definite evidence 
the base of the Forest Marble is drawn along the line indicated 
by these Rhynchoiiellce, The current-bedded limestone has been 
worked along Limekiln Hill and may be traced continuously 
from the point where it emerges from beneath the Upper Green- 
sand of Aobotsbury Camp to the fault at Swyre, and again round 
the hill west of Swyre ; its true dip is probably north and north- 
north-east at a gentle angle, but is oifficult to detect jfrom the 

* Geology of Weymouth^ 2nd Edition, p. 14. 
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prevalence of current-bedding planes dipping westwards. The 
same bed crosses Burton Common just above the Coastguard 
Station, while in the cliff below its position relatively to the 
RkyTicko7teUa-\>eA can be determined. 



Section at Wat CUf, twor Eypn, Bridport (H. B. Woodward). 




The divisions of the Forest Marble on the Dorset Coast are 
given by Mr. H, B. Woodward as follows (see Fig. 6) : — 
Combiash. Ft. In 

I. Flaggy blue limestone, showing ripple- 
marks, and clay or shales, with " race " ; 
the limestone preponderating 10 

I. Clays with "race, shaly limestone, thin 
snelly limestone and thin leaves of sandy 
limestone, ferruginous in places ; the clay 
preponderating 20 

I. False-bedded shell -limestones, sandy and 
oolitic in places, with irre^sj clay- 
seams, many ochreous galls, lignite ; and 
Forest Marble J with Peeten, Oilrea, and fragments of 

Apiocrinus 10 Oto 16 

1. Grey clay (not persistent) 3 

i. Hard white or grey marl, with thin seams of 

bluish shelly limestone 6 

h. Blue flaggy limestone-shales, and blue and 
yellow clays, with thin layers of calcareous 
grit, covered with curious markings ... 30 

I. Hard sandy marl stained reddish-brown ; 
Rhynchimelia-h^, with Peeten iKtgant, 
Terelrratula majnilata, Rkynch»nelUi 
Morih-ei, R. Boueti, Smynda, rkc 1 2 

I. Bluish-yellow marl, with impersistent band 

of hard fissile white marl 

!. Hard fissile white marl S 9 

. Qrey marls, seen to thickness of 80 

A similar sequence prevfuls south of Chilcombe, where the 
shelly hmestone and calcareous sandstone in the upper and 
middle part of the formation have been quarried while the softer 
days and Fuller's Earth form slopes below. The RhynchoneUa' 
bed is recognisable on Bredy North Hill by the side of the road 
from Sbipton 
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Forest Marble Fossils. 







Fig. 7. Pecten aonulatus. Sow. i. 

„ 8. Ostrea Sowerbyi, L;/c. 3, 

„ 9. Terebratula coarctata, Park, x 2. 

„ 10. Waldheimia digona, Sotr. x 2. 

„ 11. Apiocriniu Parkinsoni, ScA/otA. J. 



The following fossils wore collected from the Forest Marble by 
Mr, Woodward : — 



Radi/iole. 
Oatrea lingulata, Lye. and M<n: Pecten lens. Sow. 



Rhynchoaella concinna, Soi». Avicnla coatata, Sote. 

Terebratula maxillata, ^W. Oatrea, sp. 

Waldheimia digona, Hmv. C'}[prina loweano, Lye. and Mor, 

Trigouia Bculpta. Lve 



10 FOREST MARBLE. 

Herhyleigh, 

Peronella pistillifonnis, Larnx, Waldheimia digona, Sow. 
Acrosalenia spinosa, Ag, „ obovata, Sow, 

Apiocrinus Parkinsoni, ScMotL Avicula costata, Sow. 

Cidaris bradfordensis, WHgkt Gervillia. 

Serpula intestinalis, Phil. Ostrea lingiilata, Lye. and Mor. 

„ tricarinata, Soio. „ llabelloides (Marshi), Sow. 

Diastopora diluviana, M. EdwanU. Pecten vagans, Sow. 
Stomatopora dichotomoides, Uainie. Mytilus asper, Sow. 
Rhynchonella Boiieti, Dav. „ pectinatus, Sow. 

„ varians, Schloth. Trigonia Moretoni, Lye. 

Terebratula coarctataj Park. Pleurotomaria burtonensis, Lye. 

„ intermedia, aSom^. Turbo burtonensis, Lye. 

„ maxiUata, Sow. „ Phiilipsi, Lye. and Mor. 

Langton Herring ; west of the Signal Station. 

Apiocrinus Peirkinsoni, Schloth. Ostrea^ sp. 

Serpula tricarinata, Sow. Trigonia scarburgensis ? Lye. 

Diastopora diluviana, M. Edwards. 

Langtoti I/eyTing ; below the Signal Station. 

Serimla. Terebratula maxillata,iS'at/'. (top beds). 

Rhynchonella concinna ? Sow. (top Waldheimia obovata. Sow. 

beds). 

Rhynchonella Moribrei ? Dav. Pecten. 

Puncknowle. 

Lima cardiifonnis, Lye. Ostrea Sowerbyi, Lye. 

„ duplicata, Sow. 

Bredy Hill. 

Pentacrinus Millcri ? Aust. Lima duplicata, Sow. 

Rhynchonella Moriferei ? Dav. Pecten lens, Soiv. 

„ varians, Schloth. 

Burton Bradstoek. 

Serpula intestinalis, Phil. Lima cardiiformis. Sow. 

„ tricarinata, Smo. „ duplicata. Sow. (North Hill.) 

Ostrea, sp. (North Hill.) 
Rhynchonella Morierei ? Dav. Pecten, sp. 

„ varians, Schloth. Cyprina loweana. Lye. db Mor. 

(North Hill.) 
Waldheimia obovata. Sow. Lucina burtonensis. Lye. 

„ ornithocephala. Sow. Trigonia Moretoni, Lye. 



CORNBRASH. 

This rock though thin extends continuously from Dorset to 
Yorkshire. It received this name in Wiltshire from the 
brashy or rubbly character of the limestone, but would be equally 
well described by it throughout the whole of the long outcrop. 
It consists of irregular bands of yellowish earthy limestone, some- 
times blue-hearted, not oolitic, but frequently concretionary; and 



separated by layers of clay or shale. Lying between the com- 
paratively soft Oxford Clay and Forest Marble, it usually makes 
a small out characteristic scarp. In thickness it ranges up to 
nearly 40 feet in Dorset. 



CURNBKASH Fo.SSILS. 





Fii:. 12. Ammonites macrocephalus, SclUotk. j. 

„ 13. Ammonites discus. Sow. }. 

„ 14, Myacites securiformis, Phil. J. 

„ 15. Oresslya peregrina, Phil. }. 



Though somewhat sharply divided ftx>m the Forest Marble, it 
is quite conformable to it ; upwards it passes also into the Oxford 
Clay, and in fact contains many fossils in common with the 
KeUawnys Rock in the lower part of that formatioa 
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Fig. 10. Poclen vaganH, Sow. nnt. size. 

„ 17. „ lens, Soie. nat. size. 

„ 18. Avicula echinata, Sow. \\. 

„ 19. Woldheimia obovata^ Sote. Ij. 

„ 20. Terebratula mtermeuia, Sow, \. 

„ 21. Waldbeimia laffenaliM. Schloth. nat. size. 

.. 2*!. Gchinobrissua cluniculavis. Lftvn/d. nat. flize. 



CORNBRASH. 13. 

The outcrop of the Combrash runs continuously round the 
Weymouth antichne, except where interrupted by some east and 
west faults, while outliers both of that rock ana of the Oxford 
Clay are Suited in within the Forest Marble area. It reappears 
also at Swyrc and Chilcoinbe, where n^in the outcrop with its 
characteristic features is several times repeated by similar 
dislocations. 

One of the best sections occurs at the northern end of the 
Backwater, where the Combrash was formerly burnt for hme. 
The following details were noted by Mr, Woodward (Jurassic 
Memoir, Vol. IV. p. 436) :— 



Ft. In. 
Kubbly and sandy marls, the concretionary masBCS 

containing large oysters I 6 

Fla^y, earthy, and nodular limestones, and irregu- 

mr beda of sandy marl, with /"Ao/iKfomya ... 9 6 
Bluish-grey limestones, merging downwards into 

■^ shaly marls 3 

Hard bluish-grey earthy limestone, with Rhyncho- 

nelta I 

Bubbly and sheUy limestones, with large Phola- 

dotnya, Aviewa eehinata, Oitrea, kc 3 6 

Irregular snelly limestones 4 

(P. deltoidea.. Sow. = P. hucardium, 
\q lower bands of the Combrash in 
1 quarries of this district Carbonised drift-wood also is 
far from rare. The thickness of the Combrash here, aecordins 
to Mr. Woodward, may be 30 feet. The accompanying sketch 
(Fig. 23), shows a small fault with a downthrow west of about 
6 feet in the Combrash. 

Fig. 23. 

Section o/ Combrath at the north end of Radi/xtle Lake, Weyvtoutk. 

(H. B. Woodward). 



The large Pholadomya (P. 
As.) occurs abundantly m the 
all the old quarries of this disti 




There are several old quarries at East and West Chickerel, and 
on Fleet Common. Two faults here can be easily traced through 
the Combrash outcrop ; the one running soutn-west tilta the 
strata up at 45° near Chickerel Church, and passes by East Fleet, 
where it throws the top of the Forest Marble against the base of 
the Oxford Clay ; the other runs due north and south, and intro- 
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duces a small inlier of Forest Marble on the coast. The same bed 
of limestone forms the shore at East Fleet and at the point west 
of this fault, thus indicating a horizontal displacement of the 
outprops of 150 yards, or a vertical displacement of about 45 feet. 
The lower part of the Combrash here consists of :-^ 

year East Fleet. 

Ft. In. 

i Calcareous shale 1 
Hard limestone, the low^r part in spheroidal con- 
cretionary masses 1 
Bullions of limestone in calcareous shale 2 
Hard limestone, seen to ... 2 

Forest Marble / ^^^® ^"^ ^^^® ^^^y» crowded with dwarf oysters 

\ and SerjnilfJB 

I. 

The same junction half a mile further west is concealed by 
d&yns. - 

At Radipole the Combrash outcrop is faulted and difficult to 
trace. It runs from the Backwater to an exposure at Mount 
Pleasant, but is there shifted 800 yards westwards to Corfehill 
House, both north and south of which it can be detected in some 
old pits. It nmst also nm by Nottington House, but is nowhere 
visible. West of the Wey, however, there are several quarries in 
the long faulted inlier of Buckland Ripcrs, chiefly in the lower 
part of the rock with the abundant Pkokidoniya aHtoidea, The 
actual base is nowhere well shown, but in Langton Herring very 
fossiliferous nodular limestone is seen resting on shale with 
numerous oysters (Forest Marble). 

The strip north of this consists, on the other hand, of the 
upper part of the Combrash only, passing naturally imder the 
Oxford Clay, and in a pit on the cast of the road from Rodden 
to Langton Herring Mr. Woodward saw : — 

^ear Rodden. 

Ft. Ix. 
Kellaways f Bluish mottled clay with Waldheimia and Setyula - 

Beds. 1 Sandy and shelly s^ale 

Combrash /^^yi^h-brown earthy limestone in solid beds, exposed 

I to a depth of 26 

A few yards further south the fault is visible, the section 
running as below : — 

'Limestone, rubl>ly limestone, and shale - - - 2 

Blue clay, shelly at base 4 

Limestone, seen to 2 

Fault, 
Forest Marble. — Blue clay with »ej)t4iria - - - - 

In the valley farthc^.r west the low(»r l)cds of the Combrash crop 
out, but there is a fuller exposure at Berry Knap on the shores 
of the Fleet, where about 38 feet of limestone and shale can be 
examined. The lowest limestone-band is upwards of 8 feet thick, 
but the others rarely exceed 2 feet in thickness, several of them 
consisting only of spheroidal copcretionary masses arranged 
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along a bedding plane. The same beds give rise to the projection 
known as Shipmoor Point. 

The mode of occurrence of the Combrash at Pimcknowle and 
Chilcombe is sufficiently explained by the map, and the sections 
resemble those already described. TTie junction with the Forest 
Marble is shown in some small faulted outliers intersected by the 
road from Litton Cheney to Abbotsbury, the large Pholadomya 
abounding here as elsewhere. The upper Umit of the Combrash 
is not clearly exposed. 

Cornbrash Fossils. 
Collected by Mr. H. B. Woodward. 

LcHXilitie^. 

1. Radipole. 5. Langton Herring, west of the 

Signal Station 

2. Kiln, North of Chickerell 6. Near Swyre Knoll. 

3. Crook Hill, south - west of 7. Puncknowle. 

Chickerell. 8. North of North Hill, near Brid- 

4. West Fleet. port Harbour. 

Acrosalenia spinosa, Ag, 3, 8. 
Wiltoni (?), Wr. 8. 
Anabacia comi)lanata, De/r, 6. 
Echinobrissus clunicularis, Lhwyd. 3, 4, 5, 6, 8. 
Pygurus Michelini Cott^an, 1, 4. 
Serpula intestinalis, PhiL 3. 
„ tricarinata, *Sow. 1. 
„ vagans, Sou\ 6. 
llhynchonella concinna, *yo/«F. l, 3, 4, 7, 8. 

„ varians, Schloth. 4. 

Terebratula. 1, 2, 3, 6, 7. 

„ maxillata (?). Sow, 8. 

Waldheimia obovata, aSW. 1, 4, 7. 



,. ornithocephala, Sow. 3, 4, 7, 8. 

Avicula echinata, Soto, 1, 2, 3, 4, 6, 7, 8. 
Lima, 8. 
Ostrea costata, Soio, 8. 

„ Sowerbyi, Lye, 1, 2, 3, 7, 8. 
Pecten deniis.sus, Pnil. 4. 
„ fibrosus. Sow, 4. 
„ vagans, Sa^o, 1, 2, 3, G. 
Ceromya concentrica, Sow^ 3, 4, 6. 
Goniomya v-scripta, Soto, 7. 
Gresslya peregrina, Phil, 3, 4, 5, G, 7. 
Lucina. 2. 

Modiola bipartita (?), Sotv. 1. 
Myacites calceiformis, Phil. 1, 7. 
„ decurtatus. Phil. 1. 
„ recurvus, Phil. 1. 
„ securiformis, PhiL 5. 7. 
Pholadomya deltoidea. Sow. Lveiywhere. 
„ lyrata (?), Sow. 2, 7. 

Phillii)sii(?), J/f>r. 3,4,7. 
Thracia? 4. 
Trigonia. 3. 
Ammonites Bakeriae ? Sow. 1. 
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CHAPTER III.— MIDDLE OOLITIC ROCKS. 

Oxford Clay. 



Two principal areas of this clay lie within the region under 
description, namely, that which nins from Abbotsbury to Broad- 
way ani Ham Clin, and doubles back to the Fleet on the south 
side of the Weymouth anticline ; and, secondly, the faulted tracts 
in the valley of the Bredy and at Chilcombe, the last-named 
being the most westerly exposure of the formation in this country. 
The clay is characteristically soft, and forms a featureless low 
coimtry as in Lincolnshire, an approach to the conditions of 
the fenland being noticeable at Lodmoor, Abbotsbury, and 
along the Bredy. Its thickness has been estimated at about 
500 feet, but there are no data for stating it with precision. 
Putting together observations made at various points, Mr. Wood- 
ward determines the following sequence (Jurassic Memoir, voL v., 
p. 15) :— 

4. Bluish-grey clay with small cement stones, and reddish 
coloured irregular septarian nodules ("kidney-stones"). 
Large specimens of Gnjphcea dilatata are especially 
abundant, also Ammonites cordatuSy A, vertebralis^ 
A. jterarmatus, Modioli hijHirttt<iy Myacit€S 
recurvuSy <kc. 

3. Clays with small pyritic Ammonites : A, athleta, 
A, hecticuSy A. Lavibertt, A. Mar ice, and Belem- 
nites kastatus, Alaria trifiday Avicuia inasquival- 
visy Cardium Crawfordiy Nuctda omata^ Tkracia 
depresMLy PentacrintiSy <fec. 

2. Grey, greenish-grey and lilac rusty shales and paper- 
shales, with fragile fossils : Ammonite Elizabethoe^ 
Atficuia ovalisy A. iTvcequitHilviSy small Gryphaea^ 

SiOne of r 1. Clay with occasional thin bands of flaggy calcareous 
A. calloviensis ^ sandstone, and large septaria : Ostrea (small). [A, 

(Kellaways " modiolarisy A, macrocephcdusy A, Koenigty &c., have 

Beds). [ been recorded from Weymouth]. 



Zone of 

AmmontUs 

cordatvs. 



SiOne of 
A, omattts. 



Lower Oxfordian Fossils. 



Fio. 24. 



Fig. 25. 






Fir. 24 and 25. Rhynchonclla variana, .9cAfot^ li 

„ 26. AminoniteM modiolarU, LkiPi/d. |. 

„ 27. „ Kornigi, Smc. |. 

„ 28. „ calloviensin, Sow. \. 

„ 29. ,. Bakeriw, ^Orh. 4 

„ 30. Alarift trifida, PkU. 

„ 31. Grypliuai bilobutu, .%ui. i. 



OXFORD CLAY. 



Middle Oxfordias Fossils. 






Fio. 3i. AmmoiiitcH Duiii^uii, N"*". li- 

33. „ rreriiituM, Brmj. 'i'i. 

34. „ JaHoii, Rein. \. 
36. , Lainberti, •Sow. |. 



OXFORD CLAY. 



Upper Oxfordian Fossils. 
Fig. 38. 




Fi<!. 36. AinmoniteH cordatus, Sow i. 
„ 37. Beletniiitea Oweni Ijxtt J 
„ m ., haatatus, ^/tmi J. 

„ 39. Gryphwa dilatata,..!i'otir. \. 
„ 40. Serpula vertebralis, AW. Nat. s: 



The eu-sternuiost exposure of the Oxford Clay occurs on the 
east .si(l(! of Rcdclifi' Point (Hani (Jhff on the old edition of the 
one-inch map), where the clay rises from beneath the Corallian 
as described on p. 32. Its upper portion contmns Grypluea 
dU<(tata in abundance and ModwUi hlpurtitu. Midway between 
Redchff and Short Lake (a small ravine west of Black Head) 
lower beds rise into view aloi^ the axis of an anticline which is 
doubtless continuous with that of Osinington Mills. They con- 
tain small pyritised ammonites, and arc classed by Mr. Woodward 
with Group No. 3 of the table given above, A few yards south 
of the anticline the Rcdclift" famt intersects the cliff Mid throws 
down the upper zone of the Oxford clay ^ain, together with 
336 B2 
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a minute outlier of Nothe Grit (Plate ix.). The following 
fossils were obtained in Redcliff by Mr. Woodward : — 

Cauliuni Crawfordi, Leak. Alaria trifidik Phil. 

Gryphaja dilatata, tS<yiv. Ammojiites Lainberti, Sow. 
Nucula omata, Querist. „ Mariae, cVOrh. 

TVacia depres«a, Sow. Beleuinites hastatus, BUiinv 

Furzy Cliff*, the seaward face of Jordon Hill, consists of these 
same bluish-grey clays with few septaria or cenient-stoncs. Under 
the Coastguard Station some slickensides with veins of calc-spar 
suggest a fault, but there is nothing to indicate any important 
displacement. " Reddish nodules with white, calcareous veins, 
known as * kidney-stones,' occur on the beach at Redcliff* and 
Jordon Hill ; they consist of hard cream-coloured septarian 
cement-stone with a shell of reddish-brown ironstone, and are 
derived from the Oxford Clay. Casts of Modiola and AsUirte may 
be found in these nodules. Damon notes the presence of a Serpida- 
bed, with VcrmiUa HuUaia, in the clay of Jordon or Furzy Cliff*." 
(Jiurassic Memoir, Vol v., p. 16.) 

At Green Hill, in some low cliffs now much obscured, Damon 
obtained the following fossils from the upper part of the Oxford 
Clay :— 

Ammonites athleta. Cerithiuin Damon is. 

„ cordatus. Gryphaja dilatata. 

„ gowerianu8. Nucula ornata. 

„ Kocnigi. Serpula vertebralis. 

„ lleginaldi. Vermilia sulcatii. 

„ vertebralis. Pentacrinus Fisheri. 

Belemnites hastatus. Scales of Lepidotus. 

„ Oweni. Saiuian bones. 

The brick-pit at the Weymouth Brick, Tile, and Pottery Works, 
on the west shore of the Backwater, yielded to Mr. Woodward 
Avwioiiites cordatus, A. lyerm^natus, and GryphLvadilataUi, and 
were also assigned bjr him the upper part of the formation, though 
the position of the pit relatively to tne Combrash and CoraUian 
outcrops suggests that the beds are by no means the highest. 
On the margin of the Backwater, Mr. Woodward obtained Am- 
vimiites L(nnbeHi, A. Murioiy Gvypha^d diUdaUi, etc., from clays 
with selenite and ferruginous cement-stones, and on the opposite 
side, in the railway, he observed fragile specimens of Ainvu/iutes 
Elizahefhw, Avicula oadiSyNucidtt (n'lKttit ^^c./in grey and green 
rusty shales. 

The lower zones of the Oxford Clay fonn tlii^ low cliff* of the 
Backwater south of Radipole Spa. They consist of shales with 
large septaria and a sandy layer, which luus pr()bal)ly been a sandy 
limestone, and which, it is suggested by Mr. W^oodward, may 
represent the Kellaways Rock. 

rfumerous fossils have been met with in deepening Weymouth 
Harbour, and have l)een recorded by Damon.* He refers also to 
the exceptionally beautiful markings of the septaria of Radipole. 



* Geoloytf of Weifnumth^ 'ind e<l., p. *27. 
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These concretions consist of a flattened, roughly spherical mass of 
the clay, bound in situ into a hard rock by carbonate of lime. 
The centre is generally occupied by an irregularly-shaped mass 
of yellow or rich-brown calcite, from which there radiate a series 
of veins of the same mineral, tapering away to a line as they 
approach the exterior. Many of them contain fossils, which, no 
doubt, were ccjually plentiful in the surrounding clay, but have 
perished. Damon describes one which contained "the trunk of a 
fossil tree, three feet in length, six inches in diameter, from the 
centre of which the spar radiates to the exterior of the trunk, 
which is surroimded by similar spar. From this outer coating 
there are other radiating septa passing into the indurated clay, 
or matrix." * A pavement of large septaria once existed in the 
shore of the Backwater, about 900 yards north of Weymouth 
Station, but has long since been destroyed.! 

The following account of the shores of the Fleet and of the 
ground west of Weymouth is furnished by Mr. Woodward : — 
" The Oxford Clay is exposed in low clifts on the borders of the 
East Fleet, but the beds are not well shown throughout the tract, 
there being intervals where no section occurs. 

" West of Wyke Regis the upper portion of the Oxford Clay is 
exposed below the Nothe Grits, and there Amvwiiites cordatus, 
A. vertehralis, Modiola hipariita, Myacites recurvua, and large 
specimens of Gryphoiii d'lUdata are met with on the foreshore, 
together with ironstone and other nodules. To the north-west, 
many specimens of G. dilatata are met with in the promontory 
of Furzedown. Further on clays with ironstone-nodules occur 
east of Tiduioor Point; Fevtaerinns likewise occurs, and a few 
large specimens of G. dilatata. 

" At the western part of Tidmoor Point, clays with selenite are 
exposed, and numerous fossils are met with, including many 
small ferruginous Ammonites, A. atldeta, A, hecticxis, and 
A. Lamherti, Belemnites fuistatua, Cerithiurri, Avicula incequi' 
valvitt, GiYi^hmay NiunUa arnuta, and Pentaci*inu8. These beds 
and portions of those below, belong to the zone of Amvionitea 
orvatufi. Rounding the point we find, on the northern side, blue 
clay weathering brown, with small species of Gi^i^hctia and 
Beletnnitr.^. In the low clift* and on the shore in the centre of the 
bay, shales are exposed. 

" East of the pomt south of East Fleet, shales with septaria are 
shown in the chff, and at the point itself there is a platform of 
clayey shale with a few fossils ; Avicula inceqidvalvis, Gryphoia, 
and Ostrea. On the western side of the point the beds unaulate 
a little, and here lilac rusty shales, and paper shales with selenite, 
fragile Ammonites, Area and other small bivalves occur; also 
large septaria, one of which measured 4 feet across. Beyond, the 
beds are obscured by recent accumulations, and the junction witJi 
the Combrash is faulted; hence we have no information here 
with regard to the Kellaways Beds. 

* Geology of Wey mouthy 2nd ed., p. 27. 
t Bu^klanc) and De la Bech^ : Tran^, Geol. Soc,, ser. 2^ vol. iv., p. 28. 
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" At the brickyard south of West Chickerell, the lower Oxford 
Clay (zone of Ammonites omatus), consisting of brownish-grev 
rust^ shales, was exposed. Avicula ovalis, and many smsSl 
fossils were to be found. 

" On the northern side of the Wejrmouth anticline, between 
Broadway and the Swannerj at Abbotsbury, we find a lon^ vale 
of Oxford Clay, but no sections of interest, with the exception of 
one to the south of Rodden. There the Combrash and Kellaways 
Beds were shown in a pit on the east side of the road leading 
towards Langton Herring. The KcUawavs Beds consisted of 
sandy and shelly shale, overlaid by bluish mottled clay, with 
Waldheimiit and Serpuhi* 

" The Ridgeway cutting of the Great Western Railway, which 
crosses the great fault north of Upway, brought to light a mass 
of Oxford Clay and also beds or " blocks " of Combrash, the 
occurrence of wnich was first pointed out by C. H. Weston. (See 
Fig. 180.) The Rev. 0. Fisher had indeed previously seen the 
section, in 1846, and he has remarked on the abundance of 
Gryphcea dildtata.f Weston obtained a number of fossils from 
the Oxford Clay, and these, which were named by Sowerby, 
included the following species J : — 

Ammonites arduennensis. (jrynhaea dilatata. 

Mariae Modiola bipartita. 

peramiatiis (catena) Thracia def)re8sa. 






" It is curious that the Oxford Clay, judging by the above fossils, 
should be represented by its middle and upper portions, while 
the Combrash occurred in proximity." (Jurassic Memoir, vol. v., 
pp. 19, 20.) In addition, nowcver, to the blocks of Combrash, 
the Oxford Clay contained what were thought by Mr. Fisher to 
be lumps of greensand, and there can be no doubt that the whole 
mass has been re-arranged. Its mode of occurrence is described 
in full on pp. 223-227, where also mention is made of a small 
inlier of Oxford Clay at Bincombe. 

Three small outhers of Oxford Clay are faulted in with the 
Combrash along the Weymouth anticlme near Langton Herring, 
but call for no special notice. At Long Bredy there are no clear 
sections of the Oxford Clay, but the outcrop which is suggested 
by the position of the Corallian Rocks is confinued uy the 
occurrence of Qryphaxt dildtdta on the fields. Similar evidence 
led to the mapping of the Oxford Clay tract near Chilcombe. 
On the south side of Hammerdon Hill an old brick-pit shows 
bluish-grey and purplish shales and clays with septaria, while 
0, dikUata occurs frequently in the soil. This tract of Oxford 
Clay seems to extend eastwards under the Upper Cretaceous 
Rocks as far, at least, as East Compton, where the following 
section was met with in a well :— 



* See *' Memoir on the Lower Oolitic Rocks of England," p. 436. 

t Baraes, Guide to Dorchester y 1850 or 1851, pp. 30-32. This woik ha« long 
been out of print, but Mr. Fisher's description is quoted in full on p. 225 of the 
present volume. 

t Quart Joum, GeoL Soc., vol. iv., p. 250; vol. viii., p. 116. 
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Well at East Conipton, mmk in 1855, 

(Communicated to the Geological Survey by Mr. J. Hicks, Architect, 

Dorchester.) 



Upper 
Greensand. 



} 



Upper 

Greensand- 

continued. 



8upix)sed 

Oxford 

Clay. 



(Rock, sunk through to 40 feet 
Rock, bored through for 17 feet 
Greenish sand 

Rook 

Yellowish sand 

Ironstone and shells 

Yellowish sand 

Rock, mundic (iron pyrites) and shells 

Blue clayey sand 

Rock 

-i Yellow sand 

Rock 

Yellow F VI. d 

J-^V/V'Xv ••• ••• ••• ••• ••• 

Sand and water, which rose in pipes to the level 
ol the ])oring 

^ M VV/xxsW ••• ••• ••• •■• 

Blue clayey sand 

Rock with shell and metal . . . 

Blue clayey sand 

^ Rock bed of metal 

Hard blue sand 

Dry sand 1 

, Blue clayey sand, becoming more clayey J 
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Tliis group of calcareous grits, oolitic limestones, and iron- 
stones passes conformably both downwards into the Oxford and 
upwards into the Kimmeridge Clav. Though well developed 
both in Dorset and Yorkshire, it dwindles and loses its litno- 
logical characteristics in the intervening counties. 

Our knowledge of these beds is Sue to the researches of 
Conybeare and Phillips,* Sedgwick,t Buckland and De la Beche, 
Damon, but more especially of Prof. J. F. Blake and Mr. W. H. 
Hudleston, who in 1877 gave a full description of the strata and 
their fossils throughout the country. { The general sequence 
previously recognised was threefold, namely, an upper and lower 
calcareous giit with an intermediate coralline oolite. Messrs. 
Blake and Hudleston, however, pointed out that the Weymouth 
Corallian strata present a sequence of eight sub-divisions of 
marked lithological and paueontological characters, which, 
although only locally recognisable, are of great interest. Th^ 
following tabic shows the general sub-division, the local Dorset 
sub-division by Messrs. Blake and Hudleston, and the broad 
palffiontological grouping of the Corallian : — 



* Outlines of the Gcolmfjf of Enql^nd and WaleSy 1822. 
+ Ann, Phil.y vol. xxvii. (Ser. 2, vol. xi.), p. 346. 

X Quart. Joum. Gcol. Sac,, vol. xxxiii , p. 260 (1877). Oeol. Mag., 1878, 
p. 91. 
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CORALLIAN ROCKS. 



Upper 
Calcareoas 

Grit. 

Coralline 

Oolite. 

Lower 

Calcareous 

Grit. 



FT. 

r Upper Coral Rag and Abbots- ') 

I bury Iron-ore ... ... tin 4^ 

^ SandUfoot Gritfi J 

Sandsfoot Clay 

J^Trigonia Beds 

O.-iniington Oolite 

^ Bencliff (or Bincleave) Grits 

■\ Xothe Clay 

■ Nothe Grits 



12 to 
12 to 
45 to 
10 to 
30 to 
20 to 



25 

40 
16 
GO 



r 



.^5'i 

40 
35j 



Zone of 
Ammom'tes 
j^icatilU. 

Zone of 

Ammonites 

perarmatus. 



The total thickness of the Corallian series is estimated by 
Mr. Woodward to be constant at about 200 feet throughout the 
Wej-mouth district, in spite of the variations in the local sub- 
divisions. 

Both lithologically and palaK)ntologically the upward and 
doiMiward passage of the group is complete. In its upper part 
the Sandsfoot Clav not only resembles the Kimmericlge, but 
contains so markeclly a Kimmcridgian fauna* that it was actually 
called by that name by Sedgwick. No less is the Nothe litho- 
logically akin to the Oxford Clay, and, after enumerating its 
fossils, Messrs. Blake and Hudleston remark that " it is interest- 
ing to note that this list has, on the whole, more of an Oxfordian 
than a Corallian type, very few of the more peculiar fonns of the 
latter appearing in it — a proof that in this district, at least, the 
fauna of the sands and grits makes its appearance rather on 
accoimt of physical changes than on account of lapse of time." + 

The oriffin of the nan\e Corallian has been investigated by Mr. 
Woodwara in the Jurassic Rocks of Britain, vol. v., pp. 70-71. 
The upper part of the Corallian group was referred to as Coral 
Rag by William Smith in 1815-16 in consequence of its great 
richness in corals in Wiltshire. In 1822 that term wiis applied to 
the whole of the group by Conybeare and PhillipsJ and remained 
in common use until recently, when the name Corallian, 
suggested by D'Orbigny in 1849,s came into common use. 



* Quart. Journ, Gcol. «S'or., vol. xxxiii, p. 270 (1877). 
t Qitart. Journ. Geol. <SV>r., vol. xxxiii., p. 2(W. 
t Ovtlincs of the (ivologij of England and Wales, 1822, p. 185. 
§ The name ('orallian woh taken from the Calcaire rorallim of 
D'Orbigny, Pal. Fran^auie^ Trtrains Jimtuffitjucs, tome 1, p. 600. 
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CORALLIAX RUCKS. 
CORALLIAN CEPBALOPODS AND Ga.STEKOPODH. 




Fig 41. Ammonites pcrarnmtus, .S'otp,, J. 

„ 42. plinatiliH, ,SW., jl. 

„ 43. Beli;iiinit«H aiibreviatus. Mill., i. 

„ 44. Bournwetia ("PhafliAnella") striata, .'m)w., s-_ 

„ 4.'). T'aeudonielaHia (Cheiniiitiria) hcddingtoneiwis, ,SV«r,, §. 

„ 4fl. I'leui'OtoiiiAria reticulata, iS'oic, f. 
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CORALUAN LaMELLIBUANCHS AND BrACHIOPOU. 
Fuj. i47. Fill. 48. 




Fifi. -I". Trigonia Meri.iiii, A'/., i. 
„ 48. — clavellatii, Snw'., J. 

„ 49. mouilifera, A(f., j. 

„ 50. Exogyra uana, A'o/f., Nat, 

size. 
„ SI, Gervilliaaviculoides, ^otr., i. 



Fio. 52. I'ecten articiilatus, ,ScAfo(A, 
Nat, size. 
„ .'i3. HimuteH tumidHs, Ziet, f. 

„ 54. Ofitrea gret'aria, A'wt'., Nat. 
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CORALLIAN ECHINOIDB. 
Fio. 56. Fig. B7. Fi«. fls. 




Fig. liS. Cidaris florigerama, PkU., i. 

„ 57. — — spine, |. 

„ 58. Smithi, Wrigkt, j. 

„ 59. Echinobrissus scutatua, Lam. 
„ 60. Hemicidaris intermedin, Flem. 



CoRALLiAN Corals. 
Flo. 61. Fig. 62. 
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Fio. Bl. Montlivaltia dis|Mr, Phil. 
„ Hi. C^nioscriH irrtuliaiis, M. Edw. 
„ 63. laRiiti-tui cx|i1aiiatii, OM/.^ 5. 
„ 01. lltuiutiKMtra'a iinu^huoidcs, I'-nk.. K. 
,, OTi. Tlieci>s)titlia annultiriK, fi'/tiii., '', 

A prominent charftctcristic of tlio ConiUiiui is tlie oolitic 
structure of many of tlio liinoHtoiios, c-onspicjnous among which 
is the beautiful wiiite rock of the Osminjfton Oolite. 8neh 
deposits arc found at the present day in as.sociation with coral- 
rcofs, and Mr. Woodwanl remarks that " it is interesting to find 
that, as is the case with the Inferior Oolite and the Groat 
Oolite, there are hands of eoral growth iwsociate*! with the more 
oolitic iKids in the Corallian formation." Micnwi^opic sections of 
the rocks have Ix^en exuminc<^l by Mr. J. J. H. 'I\'all, who reiMrts 
as follows ;— 

" In tlio O.smington Oolite the <,'i-ain.4 shew eonccntrii; and 
ra<liate .stnioture with f^/irwn>'7//f.-strueture (0 in the nnelei of 
one or two gniins. Qnartz grains act a.s nnclei in several 
instances, anil there arc .small black grains scattoi"etl through 
some of the oolitic grains. Frn^ients of shell also occur, and 
the matrix is of clear cry-stalline calcite and calcareous mn{L 

The top IkhI of Coral Rug at Ringstead Bay, an iron-shot 
earthy limestone, showotl brown grains of ferruginous oolite and 
RT^iIar fri^ments of (juartz in a tino-grained calcareous matrix." 
(Jurassic A^moir, voL v., pp. 72, 73.) 

RinaMmd Bay and RedcUff (Plato IX.) 

The Corallian Rocks form the foreshore for some distance alon<^ 
this bay. In proceeding westwards fi-om White Nothe we reach 
the lower beds of the Kinuneridge Clay in a ravine 700 yards 
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east of the Methodist Chapel, and 200 yards further on find the 
" Coral Bed " or uppermost zone of the Corallian clearly exposed 
at the top of the beach. Thence it can be traced with the clays 
containing Osfvea ddtoldeu above it for more than half-a-mile. 
This band is the " Kinmieridge Grit " of Damon, and the " Upper 
Coral Rag " of Messrs. Blake and Hudleston ; though less than a 
foot thick it is richly fossiliferoiis and contains in abundance the 
corals ThanwaMrcva ctmc'mna and ThecosniiUa, "with an 
assemblage of highly characteristic fossils, Pecten viinineus, 
Limia ri giddy L. pectin if ()r mis ^species of CidurlH florifjemmay &c., 
in a hard marly grit" (Blake and Hudleston, crp. city p. 272). 
A few yards out from the shore the Trigonia Grits, in two beds 
with 5^ leet of clay between, form the Kingstead Ledge, which is 
bare at low water. The Coral Bed can be identified again, as an 
ironstone, in the upper part of the clift* near the Cabin, while 
some red grit, belonging to the Sandsfoot sub-division, crops out 
in the foreshore. Furtner on these grits form the dip-slope on 
which Upton House stands, and are overlain, in the highest part 
of the hill only, Ijy a thin sheet of the Choral Bed. 

The following fossils collected by Mr. Woodward in the Coral 
Bed of Ringstead Bay may be added to those mentioned above : — 

Thecosmilia annularis, Flttn. Modiola bipartita, Sow. 

(Fig. 65^ Modiola imbiicata, aS'o?^'. 

Khynchonella inconstans. Myacites recurvus, Phil. 

Serpula tricarinata, Soiv. Plioladomya paucicosta Bom. 

„ variabilis. Sow. Mjroconcha. 

Exogyra nana, Sotv. Trigonia. 

Hinnites. Unicardium. 

Lima rigida, Sow. Littorina pulcherrinia, Dollf. 

„ pectiniforniis, Schloth. Natica. 

Ostrea gregaria, Sow. (Fig. 54) Phasianella striata, Sow. 

Pecten articulatus, Schloth. Pleurotoniaria reticulata, Sow. 

(Fig. 52) Ammonites mutabilis. Sow. 
Astarte ovata, W. Smith. „ pseudomutabilis, De Lor. 

Westwards along the foreshore the harder bands in the Corallian 
fonn a succession of reefs, each of which curves round and 
presents a convexity towards the east, in consequence of an 
anticline which nms parallel to the clitt* and a few yards from it. 
Thus the Trigonia Grits form Perry Ledge, and the Osmington 
Oolite, with 2^ feet of shelly limestone above, Bran Ledge ; the 
Benclitt* Grits prol)ably crop out in Frenchman's Ledge and other 
not easily accessible reefs, while the Nothe Grits give rise to 
Hannah's Ledge. 

The whole sequence (except the base of the Nothe Grit) as 
exposed in this clitt* between the Cabin and Osmington Mills is 
given in the following table by Mr. Woodward (Jurassic Memoir, 
vol. v., p. 85) : — 

Ft. In. 

relay ^^dth layers of Ostrea deltcidea^ 
RhyiichoneUa inconsUins, Serjmla in- 

" "^ ] mnd of shelly limestone with Lxotfyra 
rut rut. 
LClay '2 
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Upper Coi-al Hag 
and Sandsfoot 
Grits. 



Sandsfoot Clay 



< 



rt'^ 



Trigonia Beds -^ 



Osmington Oolite'^ 



Bencliff Grits -< 



Nothe Clay 



Nothe Grits 



FT. IN. 

^Grey earthy limestone.. Fossil-bed - 6 
Ferruginous beds : clay with bands of 
nodular ironstone and gritty calca- 
reous bands. Ostrea deltoidea - - 14 
Red grits (one or two beds) and grey, 
gritty, and sandy beds - 2 to 4 

Clays with 0. deltoidea - 10 to 12 

Grey, and more or less iron-stained 
and oolitic limestones, with abundant 
fucoidal markings • clivided in places 
by 4 ft. of yellowisn-grey oolitic marl, 
and thin clay bands ; with Amiiio- 
nites, Ostrea solit<iria^ Pecten^fihrosu,% 
Perna mytUokles,Pholad(/m f/a (tqualis^ 
Tri{jfonia Meriani, T. clavellata, tfec. - 15 9 

"Rubbly and nodular limestones, alter- 
nating with bands of (X)lite (more or 
less shelly), oolitic marl, and occa- 
sional pisolite, the most conspicuous 
band of pisolite l>eing alx)ut 6 feet 
from the base. Pecten^ C/tejunitzia, 
Nerirufa. Ostrea^ TrigouM, Echiiuj' 
hrissus dimidiatvs^ and plant-stem. 
The basement-bed is a calcareous and 
oolitic grit with tubiform and fucoi- 
dal markings - - - - about 60 

Brown false-bedded sands, with large 
concretionary masses of calcareous 
sandstone, or " Doggers," and flaggy 
beds, showing npple-marks. with 
laminated clay and sand, ana seams 
of carbonaceous clay : seen to a thick- 
ness of 116 

'Clays [the full thickness of these clays 
could not here be estimated, owing 
to the junction with the overlying 
Bencliff Grits being hidden by slips ; 
and the beds are at one pomt 
faulted]. 

Grejrish calcareous grits, shales, marly 
clays with bands or nodular calcareous 
•{ sandstone : Gryphcea dilatat<i abun- 
dant. Ostrea^ Jlierjmla, &c. Seen to 
depth of 12 



r 

< 



On the shore east of Osmington Mills, as also under Redcliflf' 
(p. 34), there lie many huge spheroidal or oval masses of 
calcareous sandstone from 3 to (i feet or more in diameter. 
Tliey consist of a false- bedded sandstone and have fallen from 
the JBenclitf Grit. Such concretionary masses, or " doggers " are 
not uncommon in slightly calcareous sandstones, their formation 
depending apparently upon the presence of a small quantity but 
not a superabundance of lime in the rock, and upon tne existence 
of impervious strata above or below to prevent the complete 
removal of the Ume by the water circulating m the sandstone. 

At Osmington Mills a belt of faults in association with a sharp 
anticline causes great complication. The fact that the faults and 
folds are nearly parallel to the coast making it impossible to 
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render the stnicturo clear on the coast-soction given in Plate 
IX., a portion of the six-inch map has been eularged to fonn 
Fig. 66. 

Fig. 66. — Mil/' ikoinhig fmdteil anticline at Omiiin'jt'fii MUh. 



East of the Ca-scatie an Linderclitf overlooked hy low crags of 
Oiiniington Oolite murks the pasitiun of the Nothe Clay, the clay 
itself with Gi-ifjiJuM ililutotumm^ visiMe 150 yards ea.st of the 
Cascade and again heyond Hannah's Let^c. The C!asca(l<; shows 
the pa.s.sage-l>eds from these clays into the Nothe Grits, the rocks 
exposed consisting of Mue clayey sund passing down into a i^Iayey 
sandstone with Gryjifufn. ilUuUitd, which forms the foroshdi-o. 

About 20 or -V) yards alN»ve the C'asciule tlie first fault crosses 
the stream and throws down the Nutho Clay and overlying 
BencUff Grit against the Nothe Grit, as can be seen in the face of 
the clifi" on the south and west sides of the promontory, A few 

Erds further north a second parallel faidt throws down the 
ncliff Grit still lower and introduces a little strip of Osniington 
Oolite, which can he identified 50 yards sonth-w^est of the Inn. 
Lastly a third down-throw north running from the landing sta^ 
under the Inn throws the Corallian down to sea-level and brmgs m 
the Kimineridgc Clay. Crossing the Kinmioridgc Clay for about 
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a hundred yards we find a fourth large fault, parallel to the others, 
but with a down-throw south, throwing it i^jainst Nothe Clay 
on the shore and against Bencliff Grit in the stream l)y the Coast- 
guard Station. Tho faults therefore uiay be described as letting 
down a we<lgc of Kimineridgc Clay into the Corallian outcrop, the 
displacement un the southern side being accomplished in three 
steps. 

The wedge thus introduced is bent up into a very sharp anti- 
cline, which is admirably dissected in the foreshore west of the 
landing stage. The Coral Ite<l can bu followed along the lower 
part of the cliff of Ki rjuieridge ("lay to the landing sti^j^e where it 
IS cut off by one of the step-faults, but the Trigonia Beds and 
Osniington Oolite dipping at 70° northwar(Ls in the northern limb 
of the anticline can be traced inwards to the foot of the cliff, whence 
they double sharply back westwards again with a southerly dip 
of 40° in the southern limb of the same fold. It is this anticline 
which causes the steep northerly dip of the Oolitic rocks of Black 
Head, and thus g^ves rise to the straight railway-like reefs of 
Corallian strata at the foot of that cliff. It can be identified also 
in Redcliff Point, but much diminished in intensity. The fact 
that the Upper Cretaceous rocks rest horizontidly upon these 
upturned Oolites prove that the movements belong to tne earliest 
01 the several sets of disturbances described elsewhere {p. 228). 

Among the reefs at the foot of Black Head we recognise the 
Tr^onia Beds enclosing a long lagoon, the Osniington Oolite 
just outside them, and the Ostrea ddtouieu-heds of the Kimmcridge 
Clay with the Coral Bed in the foot of the cliff. Further west 
the Nothe Grits form a long straight reef which strikes the shore 
near Short Lake, a small ravine two-thirds of a mile east of 
Redcliff Point. The top of the Oxford Clay rises from below the 
beach 150 yards west of the ravine, and the ravine itself shows 
Nothe Clay, Bencliff Grits and Osniington OoHte, while the higher 
beds are equally well exposed close by. The section was measured 
by Mr. Woodward with the following result (Jurassic Memoir, 
voL v., pp. 86, 87) :— 



Stcti'M oftlie VUffwtU o/Bhick ihail, TMir Oimin.jl'>n (H. B. Woodward) 




a VnM,.fl«v l.}^'^.^!' s. Trip,niu liud», ,.3ii„. 
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Kiinmeridge 
aay. 

Upi^er Coral ( 
Rag. \ 



Sandsfoot 
Grits. 



Sandsfoot Clay: 



Trigonia Bed.s 



Osmiiigton 
Oolite. 



4 



10 



Bencliff Grits. 



r 



soothe Clay. | 



/ 



Nothe Grits. 



Oxford Clay. | 

dm 



Ft. In. 

Blue clays. 

Band of gritty limestone with Exogyra mina, 
Serjmla. &c. 

Clays with Ostrea deltoidea, Ehf/nchonella in- 
constans. &c. 

Grey eartny and ironshot limestone, irregular 
and nodular; fossil-bed 3 6 

Clays Mdth ironstone nodules, gritty calcareous 
bands, and cement stones : Ostrea deltoklen^ 
Rhynchontlla ; thickness variable from about 
$71 v. xAj ... ..• ■*• .•• ... «•. Xa yj 

Red, brown, and greenish-grey oolitic and calca- 
reous and ferruginous .sandstones, with quartz 
grains : Ostrea deltoidea (in layers), BeUmniteSy 
SerrmUiy <fec, 7 6 

Bluisn-grey clay with layers of Ostrea deltoidea 11 

Sandy and ferruginous clays, with sandy iron- 
shot nodules 

Bluish-grey marly clay with pale earthy cement 
stones: Ostrea deltoidea 

Red, grey, and purplish-coloured calcareous gritty 
and ferruginous rocks, in irregular beds, shelly 
and sparry, and more or less oolitic, with ])ands 
of oolitic marl and clay : Amt/ionttespltc/itilis^ 
Xerirujeay Getinllui, Trigonin claveuat<i, and 
v^orais •«• ••• ••• ... ... ... 14 u 

Irregular bluish nodular oolitic limestones and 
marls, with Ckeninttzta-hed in upper part, that 
forms a prominent whitish ridge along the 
foreshore. AmnwniUSy Pleurotomaria 

Shelly oolite and oolitic marly clays 

Clays and nodular earthy limestones (thicker in 

picUyCO I ... ... ••* ..« ... ... 

Oolite, shelly, ferruginous, and pisolitic (at base) : 
Ostrea, plant-remains, and tubiform markings 

Bluish-grey oolitic marl, with impersistent band 
of pale earthy limestone 

False- bedded oolite with shelly layers, Pecteii, 
and vertical tubif onn markings at base 

Oolitic marly bed 

False-bedded shelly oolite, with tubiform marking 

Rubbly earthy limestones and marls, oolitic in 

l^lctO^o ..• ... ... ••* ... ... 

Grey iron-shot oolite and pisolite 

Marly oolitic clay, with irregular band of sandy 

and shelly oolite 

Laminated sands and clays, and indurated yellow ^ 

sands, with doggers of hara blue calcareous sand- L ^ 

stone (some 6 leet in diameter) { 

Flaggy grits j 

Bluish sandy clays : Ostrea, Pleurotomaria^ and 

*Ve?7m//i, near base 

Alternations of irregular and rubbly-looking cal- 
careous grits (much iron-stained), and bluish 

marly clay 12 

Bluish-grey marly clay 8 

Bluish and yellowish-grey, slightly calcareous 
sandstones, with impure cement-stone nodules ; 
fucoidal markings on the surfaces of the beds, 
the top layer a massive shelly bed, Gryphcea 
dilatata, Pleurotomaria^ <kc 15 

Bluish-grey clay, with calcareous nodules near 
top. 
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FT. IN 



(Jsmin^on 
Oolite. 



ir> 
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The total thickness of the Corallian Beds here is estimated 
1)V Mr. Woodward to be about 203 feet. 

Redclitf Point (Ham Clitt' on the old one-inch map) is crossed 
by an east and west fault, which throw^s Osmington Oolite down 
on the north on a level with a small knob of Nothe Grit on the 
south, and which doubtless corresponds to the step-faults of 
Osmington Mills, for like them it nms a short distance south of 
the steep northern limb of the anticline. Westward of the point 
a tine clift* exposes nearly horizontal Corallian rocks including 
the oolite at tne top, and the junction ^^dth the Oxford Clay at 
the lx>ttom, two or tliree feet above the beach. The following 
section is furnished by Mr. Woodward : — 

Redcliff. 

Pale rubbly slightly oolitic limestone 

Hard beds of flaggy (x)lite 

Shaly and marly ned-s 4 to 6 ft., but thickening 

w^e^* Lwarcio ... ... ... ... ... 

Fliiggy and rubbly oolite, with ri]»j»le-marks ... 

Kubbfy oolite ]xi.Hsing westwards into hanler 
beds; CAf/zt/i//://! in fallen bhjcks 

Bluish clay, 6 in. 

Pale and aark sandy clays, more sandy at toi» ; 
thin layers of ironstone and bands of irregular 
white earthy concretionary' limestones or 
marls. Rase obscured by landslips 

Ferruginous grits. 

Hard flaggy and laminated calcareoas sandstone 
Bend iff Grits... -{ with vegetable impressions ; 5 ft. 

Blue clays with rubbly and sandy beds and 
I, doggers in lower part 

Blue clays, with ferruginous layers in the lower 

i-^C^^ V ••• ••• ••• ••• «•• «•• 

Clays with two or three ferruginous sandy 
limestones ; Belemnites, Pecten, &c. 4 ft. ... 

Soft grey calcareous sandstone, U ft 

Bluish clay with indurated calcai-eous l)i\nds, 
O^trea, Pecfen, «tc. 12 ft 

THard brown calcareous grit, forming projec- 
tions, and lying in large masses on the shore. 

•J L'' *^2 ^^* ••• ••• ••• ... ••• 

Softer sandy l)eds, concretionary ; bivalves, 

Ammonites 

Sandy clays with hard l>eds, noilules and 
doggers of calcareous grit ; Lima rujuhi^ 
Chemnitzia heih1hutionenjiU(?\ Honutmiin {?\ 

.]ff/aciteH Hecuriform is. 4 f t. . . . 

Calcareous grit and bluish shalv grits weather- 
ing l)n)wn, with fucoidal markings and many 
fossils ; Gn/jth(tfi tlilatata^ Ostrfti tf ret/aria^ 

; Pecten tihn>i<H.% itc. (» or 7 ft. 

j Sandy clays with hanl limestone nodules: 
I pa.ssing down into indunited calcareous clay. 

Oxford Clay -{ 4 ft. 

Bluish sandy clay with 2 ins. of earthy lime- 
stone : on the shore many red kidney-stones 
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The top of the Nothe Grits, tiie Nothe Clay and the BencliflF 
Grit are nuich obscured by landslips. The last-named division 
hjv> j-ielded some great flattened circular or oval doggers, which 
lie upon the shore. They cousiist of hardened greenish-yellow 
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calcareous sandstone, Hnely current-bedded, and sometimes 
exceed 6 feet in diameter. The top of the Oxford Clay quickly 
sinks below the beach, but rises into view again on the east side 
of the River Jordon. 

Broadway. 

At RedcUft* the Corallian outcrop leaves the shore and nms by 
Broadway to Abbotsbury, on the north side of the broad Wey- 
mouth anticline. A few sections only occur imtil we get near 
Broadway, but there the Osmington Oolite has been quarried 
along most of its outcrop for walling-stone and lime-burning, 
while the Nothe Grits fonn a recognisable escarpment, though, 
as noticed by Messrs. Blake and Hudleston, they are tending to 
thin westwards. The junction with the Oxford Clay is exposed 
in the railway-cutting 100 yards south of Upway Junction, and 
the Trigonia Beds and Osmington Oolite are well exhibited in 
the cutting eiust of Broadway SUxtion, referred to by Mr. Wood- 
ward in the Jurassic Memoir, vol. v., p. 92.* 

Cuttimf eiuit of Brrxulway SUition, 

Ft. 

Flint gravel 1 to 2 

Clay and oolitic limestone (Sandsfoot Clay in j)art) ... -10 
Calcareous and shelly grit with a band full of Triifonia 

(Trigonia Beds) 12 

Oolitic limestone and clay full of ooliths (Osmington 
Oolite) seen to 6 

Mr. Woodward records Anwumites cordatiis, CerUhiuvi, 
BownjuMiay Plenrotoriiaria, Asturte, CiuuUkeay and Ostrea 
from the Trigonia Beds, and Damon gives a list of fossils from 
the same neighbourhood.f 

The Trigonia Beds and Oolite are exposed again 700 yards 
west of the station, and at intervals along the straight Corallian 
scarp past Corton and Rodden. At Merry Hill and west of it the 
latter forms a bold feature, in places even a small clitt*, north of 
which and some little distance down the dip-slope subordinate 
scarps of ferruginous ^t mark the position of the Trigonia Beds 
and the Sandstoot Grits. 

Abhotf^hiiry. 

The long outcrop of Corallian rocks which we have traced 
terminates here against a large fault by which Fuller's Earth and 
Forest Marbleare brought up, and at the same time curves round the 
west end of the Abbotsbury syncline. An outlier of Kimmeridge 
Clay marks the axis of the syncline, and it will suffice to add that 
the Coralhan series dips from the outcrop on the south and from 
the fault on the north towards this axis, and that on both sides, 
as well as towards the west, the upper members of the group 
form dip-slopes leading down to tne Kimmeridge Clay tracts. 
It so happens that the upper beds have locally assumed the 
character of an iron-ore, which gives the slopes alluded to a 
conspicuous red tint. 

* This cutting was unfinished, and ditl not expose the Osmington Oolite at 
the time of Mr. Woodward's visit. 
t From a quarry now closed and difficult to identify. 

C 2 
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The Osmington Oolite continues to form a prominent outcrop, 
and has been much ouarried in this neighbourhood also. In a 
pit south of Odden Wood blue oolitic limestone is exposed to a 
thickness of 30 feet, and the Chapel Coppice occupies the site of 
an old quarry from which stone was raised for building St. 
Catherine's Chapel, and probably also the Abbey Bam and other 
buildings. The same boa crops out at the back of Abbotsbury 
Castle, and has been quarried close up to the fault. Though 
highly fossiliferous at Osmington, at Abbotsbury it yielded 
scarcely a single fossil to Messrs. Blake and Hudleston besides 
Myacites, the only others noted being Pecten fibrosuH and a 
CheninitzUt. Mr. Woodward records also Avwurnites c&rdatus, 
CerithiicTii, BourguetUi, Pleiiroif/nutria, Astarte, CivcuUcea, and 
Oatrea. (Jurivssic Memoir, vol. v., p. 92). 

The escarpments of the Trigonia Beds and Sandsfoot Grits 
form the prominent features of Linton and Chapel HiUs, and 
of the similar ground behind Abbotsbury Castle. On Linton, 
in the broken edge of the escarpment of the Trigonia Beds, 



Messrs. Blake and Hudleston noted the following details * : — 



Ft. 
5 
2 



LinU/n Hill. 

Thin ilaggy limestones with abundant fossils 

TWr/onwi-grit with Myacites 

Strong shelly limestone ... 

White marl with TVtj/onui 

Thin shelly limestone 

\farl 

Flag^ white oolite 

Whitish marl 

The lower two beds are thought by them to belong to the 
Osmington Oolite. From the upper beds they note, in addition 
to several of the species recorded at Weymouth and Osmington : — 

Ammonites i)licatilis, *SW. Goniomya v-scripta. Sow. 

Ceromya innata [orbicularis], A<j. Mytilus jurensis Rmn. 

Anatina, sp. {Cf. undulata, Sow.) Pygaster umbrella, Ag. 

Myacites aecurtatus, Phil. Acrosalenia decorata, Hainie. 

To these Mr. Woodward adds Natka, Cylivd rites, Isocardia, and 
a large Pinna. 

The second scarp alluded to consists of ferruginous grit with a 
few small pebbles and spherical grains of iron-oxide. About 15 
feet are here exposed, out a considerable further thickness of 
ferruginous sand and ooUtic iron-ore lies above, and is inseparable 
stratigraphically from the ^t in the scarp. The occurrence of 
the ore attracted the attention of Sedgwick,t and was referred to 
by Buckland and De la Beche,{ as well as by subsequent ob- 
servers. But it was more exhaustively examinea by Messrs. Blake 
and Hudleston, who quote from it the following Ust of fossils, and 
and remark that "a feature of the faima is the presence of 
brachiopoda, which we have nowhere else met with in the 
Corallian beds of this district, and from the association of 

* Quart. Journ. Oeof. Soc, vol. xxxiii., p. 269. 

t Ann. Phil. J vol. xxvii, p. 350. 

X Trans. Geol. Soc., Ser. 2, vol. iv, p. 27. 
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Rhyiichonelln anxdlina with R. mcmhstavft we may infer that 
we are really dealinsf with l)eds at least on the horizon of the 
passage-l)eds to the Kinimeridge Clay." f 

Ichthyosaurus (tooth) Pleuromya tellina, Ag. 

Anuiionites decipiens, Soiv. ,^ donacina, Ag. 

„ hector, D'Orh. Cardium delibatum, De Lor. 

* „ mutabilis, ^ow. Inoceramus, sp. 

Belenmites uitidus, DoUf. Piuna pesolina, Cont. 

Chemiiitzia pseudolimbata, BL d: H. Pecten midas, DOrh. 

„ delia, UOrh. Khynchonella corallina, Leym. 

ferruginea, BL d; //. „ inconstans, Sow. 

*Cylindrite.s. * „ mnffuis(?), ^a/w. 

*Nerinaea. Terebratula suosella, Lqfm. 

*Natica. Waldheiniia lampas, Sow. 

Pleurotomaria reticulata Sow.^ (var.) „ dorsetensis. Walker. 

Alaria. * ,. ornithocepnala, Sow. 

Natica eudora, D'Orh. Echinoorissus scutatus, Lam. 

Modiola subie(iui])licata, Goldf. Glyphasa ferruginea, BL d; H. 

Area sublata, D'Orh. Ser])ula Royeri, De Lor. 

Trigonia uionilifera, Ag. (var.) „ gordialis, Goldf. 

Pleuromya Voltzii, Ag. Wrx)d. 

* Added to this li^t from specimens collected byMr.Woodwanl, and identified 
by Me.HsrK. Sharnian and Newton. The identification of Pterocera from lieds in 
this country is now considered to have Ijeen erroneoiL'^. 

In approacjhing Abbotsbury the presence of iron-ore is first 
suggest<)d by the deep-red colour of the grit north of Rodden 
and at Elworth. On tne north side of Linton Hill ore was found 
containuig 32-8G per cent, of metallic iron,f and from this point 
it may be traced continuously under the Al)bey, up Seaway Lane, 
along the north side of Stavordale Wood to \ uUer's Way, north 
of the Castle Gardens ; here it is well exposed, and was found to 
jneld 47 {)er cent metallic iron.J Thence it may be followed 
northwards up to the fault, by which it is throAvn against Forest 
Marble. Still better sections are presented in the lanes leading 
into Abbotsbury from the north, and in one of them Messrs. 
Blake and Hudleston (f>jf>. v'li., p. 273) measured the following 
section : — 



Section of Iroimtone, Red LuTie, Ahbotshnry. 



Ft. In. 



Loose ferruginous sand 

(iranular iron-ore, with ^L^rains about the size of a millet-seed, and 

with streaks of ferric hydrate in various dii'ections. Fossils 20 

abundant, esynjcially Brachiopoda, as RhjfncJvondla coraUlna 

and Waldlicunui kiiiiiHis 
(./Oarse ferruginous sub-oolitic grits in hard cherty bands with 

numerous A mnionites d^icimen^ ... ... ... ... ... 26 

Yellow weathering sand without fossils 2 

Dark green earthy sub-oolitic rock, highly charged with ferric 

V/^L.lvA^ ••• ••• ••• ••• ••• ••• ••• ••! ••• ^ V/ 

Dark ferruginous sandstones with intercalating variable hard 
l[>eds, with fossils in the fonu of casts, including E.rogyra 

f " / f^cvf ci ••« ••• #•• CI* «•• «•• ••! ••« ••« 1 vf yj 
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t Quart. Joiirn. Geol. Sor.^ vol. xxxiii., i). 274 (1877). 

* For these figures I am indebted to the late Mr. Mantield, of Portlsham. 



CORALLIAN ROCKS. S9 

The section commences close l)olow, if not at the base of the 
Kinnneridge Clay. 

The Abbotsbnry oolitic iron-ore is known commercially as 
" brown hematite." Such ores have generally been fonned by 
substitution of carbonate of iron for carbonate of lime in any 
calcareous rock, and the oolitic structure in the ore seems to 
have been due to that structure having l)een assumed by the 
calcareous rock at the time of its deposition. In the case of the 
Ablx)tsbury ore the original rock nuist have been an oolitic 
calcareous sandstone, for quartz-grit enters largely into its 
composition, while the lime seems to have been provided by the 
abimdance of the molluscan remains. It must, m fact, have 
resembled some of the limestones jissociated with the Trigonia 
Beds, many of which might i)e ec[ually well described as 
calcareous sandstones or sandy limestones. That the iron was 
introduced by a process of replacement is proved by the fact that 
organisms, wnich nuist originally have l)een formed of carbonate 
of lime, now consist of carbonate or oxide of iron. Its concen- 
tration in this stratimi is doubtless comiected with the fact of 
the great impermeable mass of inore or less ferruginous Kim- 
meridge Clay havinjj been laid on top of the bed. A similar 
relation to an impervious clay is held by the Marlstone, Inferior 
Oolite, the Westuury, the Ciaxby, and the Cleveland iron-ores. 
On the other hand, the Frodmgham iron-ore lies l>etween 
masses of shale and clay, and the Northampton ore rests on 
Upper Lias Clay and below sands with clay-bands.* It would 
appear, therefore, that it was inunaterial whether the water 
was held down or whether it was supported by the clay, 
concentration in either case taking place wnerever tne nature of 
the strata in which the water circulated favoiu*ed replacement. 
Subsequently the carlx)nate of iron, as always happens when 
that ore is exposed to weathering, was converted into one or 
other of the oxides by the evolution of carbonic acid gas and 
oxidation. This change, of course, has taken place principally 
along outcrops, but at a depth, and especially where protected 
by coverings of clay, the ore remains in the form of the bluish- 
grey carbonate. 

The condition in which the Abbotsbury iron-ore now presents 
itself has been minutely described by Messrs. Blalce and 
Hudleston. They found it to consist of: — 

" 1. Quartz-grit, rounded and subangular, and variable in size 

2. CofFee-coloured granules with a smooth surface, for the most i>art 

circular and flattened, but occasionally oval, ai)out the size of a 
pin's head, with fragments of the exterior scattered about like 
broken egg-shells. 

3. A bufF-coloured investment, much poorer in iron than the granules, 

which adheres to the (luartz-graius, and sometimes foims a cement 
to the whole mass ; it contains a considerable amount of ferrous 
carbonate. 



• H. Hi Woodward, JurasHU' Memoir^ vol. v., p. 3264 
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" The presence of so much silica in the fonn of quartz is said to 
detract from the commercial value of the ore ; but the small 
amount of phosphoric acid foimd in the granules may possibly 
compensate for this. 

" The granules, when broken, are seen to consist of a brown 
exterior shell, which is largely but not wholly composed of ferric 
hydrate, and of an interior filled with a buft-coloured powder 

much poorer in iron After treatment with acid 

there remains a residue presenting a sphere-on-sphere stnicture, 
hollow within, and composed of a uniform subcrystalline mate- 
rial, the greater part being silica A sample of the 

granules has pelded the following : — 



Moisture ... 

Constitutional Water 

Ferric oxide 

Alumina and soluble silica 

^^aAaK^^ ••• ••* ••• ••• ••• 

Jx8i^T16Slel ••• ..« ••• •.. *•• 

Insoluble in HCl. 

Organic matter, carbonic acid, and loss 
Phosphoric acid 



. 1-21 

. 11*29 

. 73-57 

. 417 

. 1*60 

. 1-41 

. 5*53 

. 1-22 

. trace 

100-00 



» » 



A portion of the rock taken at random from the road-cuttinff' 
in the Fuller's Way, north of the Castle Gardens, was poundea 
up and a part of the powder analysed by Professor G. D. Liveing 
with the allowing result f : — 



Sesiiuioxide of iron 

Silica 

Magnesia 

Lime 

Common salt 
Water 


• • • • 

• • « • 

• • • • 

• « • • 

• • • • 
• • • « • 


43-97 

42*60 

1*40 

trace 

trace 

1 1 'RR 



99*85 



This is equivalent to about 34 to 35 per cent, of Iron in the 
roasted ore. 

Weyvu/iUh. 

The best sections of the Corallian rocLs on the south side of 
the Weymouth anticline are fumishcKi by the clifis from Nothe 
Point to Sandsfoot, and in the Rodwell railway-cutting. The 
sahie strata crop out on the shores of the Fleet also, but are not 
so clearly exposed. 



* Quart. Jmim, Geol, Soc^ vol. xxxiii., p. 274. 

+ CumniuiucaUKl in 18()0 by Professor Liveing to tlie late H. \V. BriHtow. 



CORALLIAN ROCKS. 



41 





Pi 






< 






^ 






Q 






O 






c 






K~ 






«r 






K* 






• 

PC 






a 






^--^ 






-< 


• 




•*w 


<v 




? 


'r^ 




^ 


i-» 






^H 


05 

m 




o 










■>. 






c 


»— 






X 




§ 


i-H 




«0 






•■^ 






•»^ 






o 






^ 











^ 



a 



0-; 



li^.P-, 



0) 



8o 



I- 



.rt 



<i> o) c 

^^ o 

•«-3 4^ M-H 

OCX 

CO 04 1-^ 



•c i S 
Hoec 

cc »r: -^ 



§• 






>.:e 







PC 



5 o 






CS 



"^ "t^ ■*-' 

J3 cc oc 

sec 

■ • • 

Ci X I- 



42 CORALLIAN ROCKS. 

Nothe Point owes its existence to the superposition of the 
Nothe Grit on the soft Oxford Clay which un(ierhes Wejnnouth. 
"The upperuiost l)ed of clay there is surmounted by a thick 
layer of Ostrea [Grypha^a] dilatata, associated with Ammonites 
cordatus, Ostrea gregaria, and Serpula tricarinata, which is im- 
mediately covered by the sands, with great abimdance of Perna 
Juadrata, a very characteristic fossil of the beds throughout this 
istrict." (Blake and Hudleston, op. cit, p. 263). The sandstone, 
especially just south of this point, is traversed by interlacing mark- 
ing, which are attributed to decayed fucoids.* 

The Noth 3 Clay, which extencls along the upper part of the 
promontory, descends to sea-level on its south sicie and gives rise 
to a small bay. Its thickness here is estimated by Messrs. Blake 
and Hudleston to be about 40 feet, or rather more than in other 
locaUties. These authorities quote the following fossils : — 

Nothe CUij/, Wef/mouth. 

Aiumoiiites cordatus, Sov. Modiola bipartita, Soiv, 

Nautilus hexagonus, JSow. Lima ellii»tica, Whit. 

Alaria trifida, Ph. Pectcn fibrosus, Sow. 

Cucullaea contracta, Ph. var. Aiiomia radiata. Ph. 

Area semula, Ph. Exogyra nana, Ph. 

Trigonia |)erlata, A(j. Ostrea dilatata, Sow. 
Perna (luadrata, Soiv. „ gregaria, Sow. 

Thracia depressa, Sow. Serpula tricarinata, Sow. 

The affinity of this clay to the (Jxford Clay has alreitdy been 
noticed (p. 24). 

Towards Benclitf (or Bincleave) where the Nothe (.'lay is over- 
lain by the Benclilf Grits and Osmington Oolite, the following 
sequence was observed by Mr. Woodward f : — 

Ft. In. 
Osmington Oolite — Hard fucoidal bed, with scattered oolitic 

^1 ciriur^ ••• ••• «•• •«• •«• 

f Fucoidal gritty beds, with clayey nodules 
I Pale grey etirthy nochilar hedf< and 

I bluish clays 

I Hard band of calcareous sandstone 
Bencliff Grits -{ Brown sand and sandstone, with strettks 

of laminated clay becoming more 
clayey towards the base, where there 
rxjcur liard doggers of calcareous siind- 
stone ... ... ... ... ... lo u 

Nothe Clay lilue clay 

Me^ssrs. Blake and Hudleston here collected (■nvnlhiui cornllina, 
Ph., Pecten qu^ilirosf((, Et., Oerv'dl'ui airwidouth's. Sow., Cer if hi avi, 
sp., LacinOy sp., Exoyyra nana, Ph.. and Trujonia, arralUnay 

Inmiediately south of the Bencliff Rocks the Osmington Oolite 
with Psfad(>inA4iaia {Chmvifzia) hffldin^fhmensi.s descends to 
the beach, followed by th(5 Trigonia Btjds, which in the Western 
Ledges form a pavement studded with Trigonias, chiefly T. 
clavellata. 

* See also Jurassic Memoir, vol. v., p« 90, on the^e markings. 
t Jurassic Memoir, vol. v. , p. 89. 
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The Sandsfoot Olav ftbove the Westom Ledges forma a small 
iindercliff, dominatcn by a cliflof Sandsfoot Gnt, and comes down 
to the beach in Castle Cove, while the grit forms the point on 
which Handsfoot Castle stands. The clay yields (Mt-eti aeUoid^tii 
in abundnnce, tt^ether with a faima that is markedly Kimnie- 
ridgian in aspect, as previously noticed (p. 24). Its thickness 
according to Messrs. Hlakc and Hiidleston is ■tOfeut.lmt no hard 
and fast line can l>e drawn Ixjtween it luid the strata above and 
Ix'low. As remarked by them, it " contains two indnratc^d bands 
which may Iwdesonlu'd as a mixtnreof lime, sand, and clay with a 
moderate proportion of ferrous carbonate, disseminated pyrites, 
and carbonaceous matter. These two bands are highly charged- 
with fossils, often of a large size. In the intervening clay the 
fossils are, on the contrary, <iwarfed, as may be especially seen in 
a large colony of <lcltoid oysters " {o/i. vit., p. 269). 



Stctian fjulh >if Sunitn/oot Ca»tU, Wei/iiionlh <H. B. Woodward). 




(i. Ket\ 
l>iK!t Is. Bill 

h. lilu 



Ked and brown forrneinniiH Hand and sandHtonen.! o i i . 

m- -ndy day, (1 feet. 1 Sandsfoot 

Sjind!if(M)t Clay 

The Sandsfoot Grit is "divided by a band of blue sandy clay 
about feet thick, that yields 0. deltoitUa, and might in places he 
confused with the thicker band of Sandsfoot Clay below." (Jurassic 
Memoir, vol. v., p. 90.) Messrs. Blake and Hudlcston noted the 
following section, commencing immediately Itclow the " Kimme- 
ridge passage- lieds." and extending down to the Sandsf<K>t Clay : — 

■■ Sectiiin <t{ the SaniUfvit-Vn'itU UiU, in ileKrwIimi ;i>hi- :— 

Ft, In. 

Thin Istud of ironstone 1 

Blue niarly flay, lirtdly stratified, unfossiliferous l-'i 

Ulaiiconitit femijrinnuM grit . . . iin|irivwionM of shellM ... fi 

Brown and grey sjiontty calr-^rit of hackly fracture, with 
nunioruUK iiiterlacin}; NtL-ni-tike bars, and hollow tul>eH of 

clay. ..l/.i/fiffVM in the natural i>OMiti«n 3 12 

Blue iilay, with ii layer of larj^e, idnio.st eontinuouH iron.Htonc 
doggers i>iiJ«ing downwards into the next, and thus bccouiing 

more sandy 7 6 

Uniform yellow sand . . . The lower part is distinct in some 
|>arts as a iiurpiish iron-'*tone with shales. Very fossiliferous 12 to 18 t) 
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. . . . A few feet from the top of the sand we find a bed 
with Piniui pesolhut. in the position of life. Below this a dark 

green rock comes on The middle and lower portions 

are most calcareous, iind are specially remarkable for the strange 

interlacing fiicoid or sponge-growths What we see 

here, indeed. Is not dnftea material brought from a distance to 
be deposited along with its organic remains, but the actual spot 
on which colonies of fucoids and sponges luxuriated, and on which 
they left their remains, their most constant MoUuscan companion 
being the great Lima pectinifonnis.** {Op. cit, pp. 270, 2/1.) 

The remains of a crocomlian jaw of unknown genus were 
obtained from the grits west of Sandsfoot Castle by Mr. E. T. 
Newton. It was found in a block together with GoiiUyniya 
literata and Pi mi a lanceolata* 

The general section in the cliffs we have just traversed is given 
by Mr. Woodward (Jurassic Memoir, vol. v., p. 91) as follows: — 



Kimmeridge Clay. 



Ft. In. 



Sandsfoot Grits 
(See Fig 70.) 



Sandsfoot Clay 



Trigonia Beds .. 



. 'v 



Osmingt^Mi 
Oolite 



1 



Ked and brown ferru^nous sands and 
sandstones, shelly in places, with 
layers of Ostrea deltfmlea, and f ucoidal 
markings 8 to 

Blue sandy clay, with hard band near 
base ; layers oi 0. delUjklea 

Red and brown ferruginous and f ucoidal 
sandstones (slightly calcareous), and 
greenish clayey sand ; with much 
concretionary iron -ore, and occa- 
sional decomposed oolitic grains ; 
beds tinged a purple colour towards 
the base ; they thicken towards the 
north : Belemnit^s, Pecteriy Ostrea del- 
toldefiy Serpidii intestimtlU, and 
Plant-remains 

Blue, sandy, and calcareous clay, large 
specimens of 0. deiUjuIen abundant : 
Astartty Sei'p. Intestinal is. Near the 
base there are one or two layers of 
fissile calcareous sandstone with 
BeiemniteSy Exogyra nana, and small 
cement-stone nodules 

Tri(/(/nia-hed : bluish -grey sandy lime- 
stone A^ith Tritfonia claveliata, Ger- 
villia at'icui^jtfJes, Xerina^ay Ej'fxji/7'ay 

XMfX^* ••• ••• ••• ••• ••• 

Irregular bands of shelly and sandy 
limestone, >\'ith j^artings of shaly and 
sandy marl : Amni/miteSj Xatica cornl- 
lina, Chemnitzuiy EjriKjijra nana, M}fa- 
cit^s (lixurtatuSj Miftiln^ itectituituSy 
Pecten fihrosuSy Phxjhtdomya ieqwilis^ 
Lignite, &c 

Limestones and shales with Xeriruta- 
bed at base 
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The shores of the Fleet do not, tus a rule, rive good sections. 
" The Sandsfoot Grits with Lirrut pectiniformcs were exposed in 



* Quart. Journ. Geol. Soc., vol. xxxiv., p. 398 (1878). 
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the low clitfe south-west of Ryeiiieiid Cottages, and beneath them 
the l)hie Sanrtsfoot Cliiy, with musses of Ontrra dcUoidea, was 
exposed. The TrigotiJa Beds were shown south-west of Wyke, 



I •■■- 



■ 5 5 g-ci Sec 



J i 









by the bay, and in the cHfTs between two lanes leading from 
Wyke to tne Fleet. Westwards we have a good section of the 
Osmington Oolite, riililily imd shelly oolites, and earthy lime- 



4H CORALLIAN ROCKS. 

stone, occasionally pisolitic, and with marls and, here and there, 
sandy shales. Cheinnitziu, Ncriiufxi, Nat'uut eondlina, Litti/rinn 
murirxita, Ltvcinn, Mfxiiolu hipuriita, Fe(ttenJibro8iv8,Cixlaris, and 
Echinobrissuj< scutaftui were obtained. 

"The Bencliff Grits, with doggers and ironstone-concretions, 
were seen east and west of the main road from Rodwell to Wyke 
and the Fleet. They were miderlaid by clay with nodules, the 
Nothe Clay : and below by shelly, nodular, and fucoidal cal- 
careous grits, the Nothe Grits. These yielded Behviiiite^i, 
GryphiVd dihttdfa, &c." (Junussic Memoir, vol. v., pp. 91, 92.) 

The best inland section occurs in the railway-cutting at Rod- 
well, described in detail W Blake and Hudleston (op. cit, p. 267). 
The Sandsfoot Clay was wrmerly dug for brick-making, south of 
the cutting, and at the end of the cutting is overlain by a little 
Sandsfoot Grit. The Tri^onia beds rise on the north side of the 
southern bridge, the Osmmgton Oolite about midway l)etween the 
two bridges, while the Nothe Clay, sunuounted by Bencliff Grit, 
imderlies the northern bridge. The Nothe Grit is not here exposed, 
but can l)e seen in a brick-pit 500 yards west of the Workhouse, 
in the form of shelly and ferruginous grit and clay with a thick- 
ness of 12 feet, overlying the grey, sandy Oxford Clay. It is visible 
again in the lanes north of Wyke, but being here weathered and 
decalcified, takes the form of a white sand. The Oolite has l»een 
quarried north and north-west of the same village, while the 
Sandsfoot Clay can be detected here and there in the sides of the 
roads. 

A well sunk through the No'the Clays, near Rodwell House, 
obtained from the Nothe Grits sufficient water to supply a great 
part of old Weymouth. 

Littcrn Cheney. 

Tlie Corallian Rocks are brought in again on either side of 
the Litton Cheney sjiicline. South of the s}Ticline they pass 
etistward unconformably under the Upper Cretaceous Rocks, and 
2 J miles to the west are cut ofi' by a north and south fault. Their 
northern crop, a narrow strip on the north side of the trough 
of Kimmeridge Clay, is only about half a mile long, and is 
thrown by the Litton Cheney fault against Chalk and Greensand. 
Though the whole sequence is present in the south crop, none 
of the sub-divisions of the Wejnnouth district can be recognised, 
except a rock resembling the Osmington Oolite, which has been 
uuarried east of Long Bredy and south-west of Litton Cheney; 
the dip is northwards at 30^. In the north crop the strata dip 
southwards at 30' to 45 ' ; a sand pit 200 yards north of Baglake 
Farm shews oolite, clay and sand. 



CHAPTER IV.— UPPER OOLITIC ROCKS. 

KlMMERIDGE* ClAY. 



The IhU: of Pu r}>pck (Platfi X.). 

We hav« iilrciuly soon that this part of the area owes its 
stnictnre to aii anticlinal fold and thrust which are in a direct 
line with the Brixton anticline of the Isle of Wight. But 
whereas the oldest strata brought to the surface in the crest 
of the arch in the Isle of Wight l>olong to the Weiildcn furnm- 
tion, the nioro energetic movement in the Isle of Purbeck has 
exposed not only the underlying Portlandian strata, hut upwards 
of 000 feet of the Kinimeridge Clay. The clay forms the clift' 
and foreshore for a distance of 7i miles (measured along the 
sinuosities of the coast), and extends inland for a mile or more 
in tlie widest part. The village of KJmmeridge is situated on 
this inlier and has given the name by which the formation is 
known over a lai^ part of Europe.t 

KiMMERIDGE ClAY SaURIANS. 

From the Guide to the Department of (leolo^, British Museum. 

Part II., p. 32, 1890. 

Fiu. 72. 




Fni. 72 IththyoHtturua entheciodon, Hvlke ; Centrum of dorsal ver- 
tebra : A. Section, B. Anterior anitect, O. Left lateral axgiect 

* ThiH niuiie lia.s liithertu lieen Hwlt with one " tii " in Aci^urdance with the 
Ordnance Map of ISII (Sheet IS, Old Seriex). The iireitenb spelling ia adopted 
from the Heanrvey, pnhlished in 1892, on Slieet 342, New Series. 

+ The French Kiiunieriilgian, however, Joes not correspond precisely with 
our KiinnieKilge Clay, but ends at the top of our Ijower Kinimeridge, while 
the Lower Portlandian of the French ix on the horizon of the liiwer part of our 
Upper Kimnieridge. See HudleHion, Proc. Oeol. Ataoe., vol. xiv., p. 315, 



KIMMERJDtiK Vl.W. 
Fiti. 73. 




Fio. 73. Ichthyosaunw triffonus), 0>»eH ; Cciitruiii of dorsal vertebra : 
I. Upper ttiid h Iy>wi;i- coHtal tiibercle. 

Fio. 74. Tonth (if Geiwaunw (iWonaurus) miixiimis, /'lien. 



KiMMEHiDOE Clay Fos-silh. 




KIMMERIDGE CLAV. 





Fro. 76. Ostrea deltoidea, Soiv. j. 
„ 77. Thracia depressa, Sute. f , 
„ 78, Rhynchonellainconstans, A'iW'. \\ 
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KiMMERIDGE CLAY FoSSILS. 




79. AitiiiuniiteH liiplex, .S'«"'. ^. 

„ HO. UTidoxat, ilOrli. j. 

„ «1. Aptyuhiis (Trigonellites) latiiK, Park. S. 
„ 82. C'arrliuni Htriatiihini, Hoip. Nat, siKe. 
„ 83. Lucina niinuscula, fynlie. Nat. aize. 

fi4. Astartc hartwellcnsis, .'•'««'. J. 

S5. Exngyra virgin, Defr. Nat. size. 
„ 86. Linpila ovalis, .Vo'c. Nat. size. 
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The rise of the top of the Kimmeridge Clay from beneath the 
sea under St. Alban's Head is masked by a wild underclifF com- 
posed of slipped masses of Portland Stone, a feature which 
reappears wherever that rock fonns part of a cliff composed of 
Kimmeridge Clay, but except in such places the sinuous coast 
affords a clear and continuous section. The dips observable in 
the foreshore range from N.E. to E., and finally to S.E. and S. 
in Kimmeridge Bay. In Hobarrow Bay, the pomt of maximum 
upheaval, we meet with a general N.W. dip, which increases 
rapidly until the Kimmeridge Clay plunges oeneath the Port- 
landian rocks of Gad Cliff with an inclination of 20° to 30°. It 
will be seen, therefore, that the same strata which appear in 
descending order from St. Alban's Head to Hobarrow Bay re- 
appear in reverse order between that bay and Gad Cliff. (Plate X.). 

The foreshore of this part of the coast presents a curious 
appearance from the vast number of low reefs which run far 
out into the sea. These Kimmeridge Ledges, as they are 
called, are due to the alternation of hard shaly stone-bands with 
soft shale. The Kimmeridge Clay, as a whole, is remarkable for 
the regularity of its bedding, and the ledges show a corresponding 
straigntness and persistency. At freauent intervals, moreover, 
the strata are shifted by small faults, almost every one of which 
can be traced across the foreshore, as far as the tide will permit, 
by its effect upon the ledges, while their throw can be measured 
without difficulty in the cliff. Twenty-five faults, with throws 
varying from 6 inches up to 45 feet, have been noted. They 
range generally between north and north-east in direction, and 
eleven of them have downthrows westwards amounting in the 
aggregate to about 200feet. It is worth noting that the faults gene- 
rally tend to counteract the effects of the dip. Thus most of those 
with a downthrow westwards occur in that part where the 
strata rise westwards, and tend to bring down to the beach again 
and again beds which had been carried by the dip some distance 
up in the cUff. Most of those faults, on the other hand, which 
are downthrows east occur west of Kimmeridge Bay, where the 
strata rise eastwards ; here, moreover, where tne rocks are more 
highly inclined, the average throw of the faults is greater. It 
may be remarked that the number of faults shewn on this part 
of the map is partly due to the unusual facilities for observing 
them. Faults are probably equally abundant in some other parts 
of the district. 

The total thickness of Kimmeridge Clay here seen amounts to 
833 feet, according to Prof. Blake. Of this 650 feet are attributed 
by him to the Upper Kimmeridge, that is, a division of the clay 
which is characterised by the presence of paper-shales, paper-slabs, 
bitumenous shales, and cement-stones with clays interstratified ; 
while 183 feet of shales with cement-stones, exposed in Kim- 
meridge Bay, are assigned to the Lower Kimmeridge on the 
strength of their containing Amviointes (dtervans with Exogyra 
virg^vkv, though in their shaly character they rather resemble the 
Upper Kimmeridge.* It is a doubtful point, however, at what 

* Qtiart Joum, Geol. Soc,, vol. xxxvi,, p. 196 (1880). 
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horizon the top of the Kimmeridge Clay should be drawn. By 
Fitton it was taken at about 120 or 140 feet below the base of 
the Portland Stone, and approximately the same horizon was 
selected in the original survey of this district. Prof. Blake, 
however, assigns a thickness of 244 feet to the Portland Sand, 
and therefore includes in that formation about 100 feet of strata 
which had been previously regarded as Kimmeridge Clay. 

In the course of the resurvey of the district it became evident 
that the horizon selected by Fitton was the only one that could 
be traced inland. The lower boundary, immediately on leaving the 
cliff-sections, loses itself in a featureless clay pastureland ; the 
higher line, on the other hand, runs at the foot oi a shar{)ly-rising 
slope leading up to the Portland Stone scarp, and divides in a 
general way the nill-pasture from the clay-land. The Kimmeridge 
Ulay, therefore, as shown upon the map, includes about 100 feet 
of strata assigned to the Portland Sand by Prof. Blake, and should 
reach a thickness of 933 feet according to his measurement. 
This agrees pretty closely with an estimate made by plotting a 
section from Broad Bench northwestwards to the Portlandian 
scarp, which gave a thickness of about 900 feet for the strata we 
have now included in the Kimmeridge Clay. 

The uppcnnost beds, though generally concealed by landslips, 
can be examined near Pier Bottom,* at the north end of the crag 
of Emmit Hill and under Houns-tout Cliff. The passage down 
from the sand into sandy clay and so into clay or shale is 
complete, and though in this section there is a hard calcareous 
band which serves as a base, elsewhere we lose sight of it, and 
are driven, as already stated, to select a purely arbitrary boimdary 
between the Portland Sand and Kinnneridge Clay. Springs 
break out and the undcrclift' of slipped rock commences about 
140 feet below the Portland Stone, mdicating that a distinctly 
clayey character has set in at about that height. At about 
200 feet below the Portland Stone Liiujuln oval is was noticed in 
some abundance by Prof Blake, a fiuther reason for assigning 
the beds at that level to the Kimmeridge Clay. On the shore at 
Chapman's Pool and Egmont Point the clay occiu^ in character- 
istic form, namely, as a finely laminated shale with hard stony 
layers, and almost every bedding-plane covered with crushed 
s\^ecunens of Amm (mites hrplco', Luei.va vi in use ula, and Di^cina 
Uiiimima. Here also there were collected by Mr. Woodward : — 
Aviculdy Ostrcd (Iwriiiscula, Phil.,^l,s^rrf^ linrata, Sow., Gardium 
striotulam, Sow., Cidariff, Rhynvhxmella, Pedcn morini, l)e Lor., 
Area ca Udaunica , ( ?) De Lor., ^ . Unnj imin daia,{ ? ) Blake, Fish -scales 
and the booklet of a cuttle-fish.t For two miles westwards we 
then cross a series of clays and shales, with thin calcareous stone- 
bands, some of which are white and finely laminated, all dipping 
at an angle of about 5" to the east-north-east. At this point the 
well-known Kimmeridge " Coal " rises from beneath the beach, 

* The valley Ijetweeii St. Alban's Hea<l and Emniit Hill. It is not named 
on the Ordnance Ma]), but is so called by Fitton. 

t The occurrence of Corcofcuthis here was first noted by W. R. Brotlie, 
Quart. Journ. Gcol. Soc, vol. xi., p. 124. 
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200 yards east of the headland marked on thu six-inch map as 
Clavell's Hard. 

The so-called " coal " is a highly bituminous layer of shaly 
stone, about 2 feet 10 inches thick with its partings, and of a dark 
brown colour, whence its local name of " blaekstone." It breaks 
with a couchoidal fracture and readily ignites, burning with a 
bright flame and an oftensive smell, and leaving a copious grey 
ash. When exposed to the weathor it is apt to develop a tissile 
stntcture, and tie lamime curl np so as to closely imitate layers 
of brown paper or leather. It is free from pyrites, but contains 
lenticidar masses of calcareous matter. 

Fig. 87. 

CUj$ oj Kimtntfidf/e Clay, and Level in t/ie Oil-iliaie at Kinanertdij^ 

(From a photograph.) 




The Kimracridgc "Coal" ha-s been in requisition from time 
mmomorial. The earliest traces of its use consist of the so-called 
" coal-money," and of various ornaments and vessels which have 
been found in barrows and among Koman remains in the 
neighbourhood of Weymouth, and recently at Silchester. The 
supposed coins, which occur in the soil in various places in the 
Isle of Purbeck, are circular discs of two or three inches diameter, 
and have obviously been turned in a lathe. They are doubtless 
wastfi-pieces fonued in the process of turning cups or vases, and 
were thrown aside in heaps, as they are now found.* But as a 
fuel the coal has been more extensively used, principally in the 
neighbourhood of Kimnieridge, for which purpose, however, its 
abominable odour renders it unsuitable. 

During the last century alum was manufactured in Kimmeridge 

.. p. 17S, and 
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Bay by Sir William Clavell of Smedmore, and subsequently, 
when the works were seized by the Crown, a glass-house and a 
salt-house were erected, the Kinimeridge Coal being used as fiiel. 
Hutchins remarks that "the ruins of buildings and heaps of 
ashes were, in 1748, the only remains of these works." * 

Of late years the mineral property at Kimmeridge has been 
leased to the Kimmeridge Ou and Carbon Company, by whom 
the coal has been used for fuel, for improving tne illuminating 
power of coal-gas and for the manufacture of paraffin. It is 
stated by them that the residual coke or carbon after the distilla- 
tion of the oil possesses the properties of animal charcoal, and 
can be employed as a deodoriser, disinfectant, and decoloriser ; 
and that it serves also as a manure. From the oil tin insecticide 
and a preparation for the prevention of mildew, Oidiam, &c., on 
vines ana other plants nas been made. The Blackstone of 
Kimmeridge Bay, oy the same account, is the richest seam yet 
discovered, and in the laboratory has been known to yield 
120 gallons of oil to the ton, or, when distilled on a large scale, 
66 gallons to the ton, while the coumion shale gives about 
33 gallons to the ton.f 

An analj'sis of Kimmeridge Coal by Mr. J. W. Keates, F.C.S.,^ 
gave the following result : — 

One ton yielded 9,000 cubic feet of gas, which, biurning at the 
rate of 9*2 cubic feet per hour in a fifteen-holed argand oumer, 
equalled 16 sperm candles consuming 120 grs. per hour. The coal 
was composed as follows : — 



Volatile matter 61 

/Carbon ... 13-151 
\Ash ... 25-80/ •• 



Carbon or Coke I9^j;^" • \VJ\ ... 39 



100 
The ash contained : — 

Insoluble residue 29-01 per cent. 

Peroxide of iron 7*10 „ 

oiiica ••• ... ... ... ... ^ifO ,, 

Alumina 10*60 „ 



Notwithstanding, however, the variety of uses to which the 
coal has been put, it has never paid the expense of extraction, 
and at the time the resurvey of the district was in progress 
the works were almost at a standstill. 

Just east of the headland of Clavell's Hard the " coal " is 
thrown down about 6 feet westwards along a line of crush. It 
then rims along a terrace in the cliff, where there are several 
levels driven into it, and rising gently westwards, reaches the 
top of the cliff at the east end of Hen Cliff. There it strikes 
inland, the outcrop being marked for about 800 yards northward 
by a line of old surface- workings. Several faults of 5 to 12 feet 
can be seen in its outcrop in the cliff, all, with one exception, 
with downthrows westwaras. The coal has been worked also by 
means of a shaft 200 yards from the edge of the cliff. 

* "The History and Antiquities of the County of Dorset," 3rd Ed. (1862), 
by W. Shippand J. W. Ho<lson, vol. i., part iii., p. 556. 
t For thifl information I am indebted to Mr. Charles Beaumont. 
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CUiveWs Hardy or BUickstont Point , one mile soiUh-east of Hen Cliff, 

Ft. In. 

"Short-joint Coal," not worked but 
picked up by the villagers 

^]7aXc%1.^ ••• ••* •■• ••• ••• 

Hard calcareous stone-band, formerly 
ased for cement-making 

Sh».1p 

" Black Dirt," or " bastard coal " 

Shalp 

P^JLACwlv/ ••• ••• ••• ••• ••• 

" Blackstone," 

oiiaiv/ ••• ••• ••• ••• ••• 

Best " blackstone " (8i)riiigs issue from 
this bed) 

KIimIp 

K-7AXCwA^^ ••• ••■ ••• ••• ••• 

From the " coal " Mr. Woodward has collected Discina 
Udisshmi, Sow., Odrett UeviuscvZcCy Sow., and Amvuniites vari- 
codattus C^), Buckl. ; and from the shale immediately below, 
Serpidd, Liagida ovalis, Sow., Astarte mysis (?), D'Orb., Cardiutn 
striatidwm, Sow., and Littarina(l\ together with remains of fishes 
and shrimps. 

About 500 yards west of Clavell's Hard a band of calcareous 
marl 2| feet thick rises from the beach. It is worked by driving^ 
levels into the cliff, and is sent to Newport, in the Isle of Wight, 
for making cement. It lies about 60 feet below the ** coal," and 
about 80 or 90 feet still lower there occurs a stone-band which 
rises at the reef marked as Yellow Ledge on the six-inch map, 
and reaches the top of the cliff 100 yards west of Clavell Tower ; 
this seems to be Bed No. »S8 of Prof Blake's section, fi-om which 
he records Exoyyra virgwla, Ammonites Thumianni and other 
fossils.* From the foot of the cliff J. Rhodes collected Lm^quUi 
ovali% Sow., Liici.nUy Ostrea dnriuscidu, Phil., O.keviuscula, Sow., 
Cardiwni striidwlvbiny Sow., Corbitkt sp., Discina Icdissiimi, Sow., 
Exogyra virgidu, Defr., Astarte my sis {I) D'Orb., Ammonites 
bipl€x{l) Sow., A. ead<yxusy D'Orb., and fish-remains. 

The next noticeable stone-band fonns Maple Ledge on the 
north side of Kimmeridge Pier ; it is 14 inches thick and dips 
eastward at 1 in 30 (nearly 2"). One hundred yards east ot 
Gaulter's Gap it is thrown up westwards by a fault, and un- 
fortunately so far up as not to occur in the cliff on the west side 
of the fault. There being no other marked band by which the 
displacement of the fault can be determined, the otnerwise con- 
tinuous measurement of the Kimmeridge Clay is interrupted. 
There is no reason, however, to suspect a large throw, and we may 
assume that the strata on the west side of the fault, while 
certainly l>elow, are not far underneath the lowest seen on its 
east side. Continuing westward we cross a still descending 
section of shales not unlike those previously described, but con- 
taining a fauna which led Prof Blake to assign them to the 
" Lower Kimmeridge," Exogyra virgula, Ammmiites altemans, 
A. eiidoxvbs, and A. long isp inns all occurring abundantly. 

Two conspicuous stone-bands interbedded in the shales enable 
us to determine the displacement of numerous faults shown in 

* Quart Jounu GeoL Soc., vol. xxxi., p. 200, 
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this cliff. The upper band, which contains a shale-parting near 
the middle, forms the reef known as Washing Ledge, and reaches 
the top of the cliff 350 yards west of Gaulter Cottages. At the 
same spot the lower band rises from the beach, and being nearly 
horizontal forms a broad shelf much like a pavement, and known 
as the Flats. At its west end this ledge is abruptly cut off by a 
fault, on passing which we find the lower stone-band 20 feet up 
in the cliff. The dip now being southerly (at an angle of about 2"), 
and the coast trendmg south-west, the lower band gradually slopes 
down to the beach again, and forms a second broad pavement 
below the Lifeboat Station. This again is cut off by a faidt, on 
the west side of which the stone-band has jumped up 40 feet. 
Once more it descends gradually to the beach and forms a still 
more conspicuous pavement known as Broad Bench; the bed 
here is about 14 mches thick, and is traversed obliauely by 
meandering little thrust-faults or squeezes with slickensiaes. On 
rounding the headland and entermg Hobarrow Bay, we notice 
that a northerly dip sets in, in consequence of which the lower 
stone-band sinks below the beach, and at the same time the upper, 
or Washing Ledge stone-band appears in the top of the cliff*. 
About 90 yards mrther on, however, in the north-east comer of 
Hobarrow Bay a third fault throws the strata 45 feet down east- 
wards. On the west side of this fault we recognise the lower 
stone-band about 50 feet up in the cliff, and here therefore at the 
foot of the cliff obtain a view of the lowest beds hitherto exposed, 
and the lowest anywhere seen in the Isle of Purbeck. In them 
Prof. Blake records Ammonites alternaiw associated with 
Exogyra virgala and Aninwnites hiplejc., and remarks that 
the whole series is here more or less shaly, as it was in the 
sub-Wealden boring.* 

The north-westerly dip now sets fairly in, and in walking on 
towards Gad Cliff we pass in rapid succession all the Kimmeridge 
strata described above. The lower stone-band mns out to sea m 
the reef known as Long Ebb, while the upper forms a nameless 
reef 100 yards further on. Two conspicuous bands of cement- 
stone can be detected in the cliff of Brandy Bay, and the " coal," 
about 2 feet in thickness, but more shaly than at Kimmeridge, 
can be followed to the beach under Gad Cliff*. Twenty-five feet 
above it there is a conspicuous white calcareous band containing 
about half an inch of " coal," and resting upon 4 to 8 inches 
more of the same substance. Six feet lower down there are 
3i inches more of " coal." The dip increases steadily from b" in 
Hobarrow Bay to 15" and 20'^ in Brandy Bay, and 30° in Gad 
Cliff 

The following fossils were collected from shales at Broad Bench 
by J. Rhodes for Mr. H. B. Woodwardf : — 

Lingular ovalis. Sow. Hinnites. 

Pecten lens^ var. Morini(?), De L(/r, Exogyra virgula, Defr, 

Ostrea dunuscula, Phil, Cyprina (?) 

Lucina, Corbula. 



* Quart. Jonrn. Gcol. Soc, vol. xxxW., p. 196. 
t Juraswic Memoir, vol. v., p. 160. 
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Cardium striatulura, Soiv. Coccoteuthis latipiniiis, Owen, 

Ayicula insequivalvis, Soiv, Ammonites biplex, Sow, 
Discina latissima, JSma. „ eudoxus, D^Orh. 

Astarte lineata, Sow. „ Kapffi, Ojtjt. 

Area longipunctata, Blake. „ longispinus, Sow. 

Alaria Fish-remains. 
Aptychus (Trigonellites) latus, Park. 

Riiujsteiid Bay and Black Head (Plate IX.). 

In the cliffs of this bay the lowest and highest parts of the 
Kinimcridge Clay are exposed, but there is a cloubt whether some 
of the central parts are not cut out by faults near Holworth. The 
clay rises from the beach under the great landslips of Chalk and 
Greensand of White Nothe, and is well displayed upder Holworth 
House (White Nothe on the six-inch map) some hundreds of 
yards further on. Here, together with the rortland andPurbeck 
rocks above, it dips at 20°-35° northwards, but a short distance to 
the east the dip cnanges to 6° eastwards. Kather less than half- 
way up the cliff there occurs a stone-band with layers of " coal " 
at 3 and 6 feet below it. Two hundred and fifty yards west ot 
the house all these strata are cut off by a north and south fault 
with a downthrow east, the position of the fracture being especially 
well marked where the harder Portland and Puroeck rocks 
terminate abruptly against it. On the west side of the fault a 
stone-band and coal resembling that of the east side occur at the 
brow of the cliff, while the Portland Stone now crops out at South 
Holworth Cottages, 350 yards further north. 

This cliff is still known as Burning Cliff from the circumstance 
that the " Coal " ignited spontaneously in 1826 and burnt for 
some years. There is now out little trace of the fire, the burnt 
fragments of shale which formerly abounded having almost all 
been washed away. The fire was m progress when Buckland and 
De la Beche visited the district, and was thus described by them:* 
" we have at this moment before oiu* eyes the pseudovolcanic 
phenomena that are exhibiting themselves .... near the 
east extremity of Ringstead Bay .... This pseudovolcanic 
combustion began in September 1826, and during a period of 
many months emitted considerable volumes of flame, probably 
originating in the heat produced by the decomposition oi the iron 
pyrites with which this shale occasionally alboimds .... 
This pseudovolcano at Holworth commenced in the face of the 
cliffs about twenty feet above the sea ; its combustion was pro- 
ceeding slowly when we saw it in September 1829, and it emitted 
no flame • . . . The extent of the surface of the clav which 
has been burnt does not exceed fifty feet square. Within this 
space are many small fumarolcs that exhale bituminous 
and sulphureous vapours, and some of which are lined with a thin 
sublimation of sulphur; much of the shale near the central parts has 
xmdergone perfect fusion, and is converted to a cellular slag. In 
the parts adjacent to this ignited portion of the cliff .... 

* "On the Geology of the Neighbourhood of Weyinouth and the adjacent Parts 
of the Cooiit of Dorset " (read in 1830). TraM. ueol. Soc.^ Ser. 2, vol. iv., p. 23. 
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the shalo is simply baked and reduced to the condition of red 
tiles, like that on the shore near Portland Ferry." 

At a distance of about 230 yards from the fault of Burning 
Cliff there is a second north and south fault with a downthrow 
east. Its existence is inferred from the fact that the lowest beds 
of the Kinuneridge Clay appear hereal)outs in the foot of the 
cliff, while its direction is assumed from a displacement seen in 
the outcrop of the Portland Stone at Holworth Cottages. The 
propinquity of the base of the Kinuneridge Clay is first suggested 
by a red irony band which crops out at the mouth of a ravine, 
and which much resembles parts of the Coral Bed or uppennost 
zone of the Corallian group (p. 29). Thence for upwards of a 
mile the Coral Bed can be identified at frequent intervals with 
the Ofitrea (hdtoidr( t-lycdti of the Kimmeridge Clay above, forming 
a low cliff'. At Osmingtou Mills a wedge of Kimmeridge Clay is 
introduced between Corallian rocks by the compUcated trough- 
fault descril)ed on p. 31. 

Black Head, to the west of this faulted tract, presents the 
Corallian and Lower Kimmeridge strata in regular sequence, 
all, however, dipping northwards at 40^ to 60°. The Coral 
Bed keeps near the foot of the cliff' for about two-thirds of 
a mile, wnile the " coal," or a band similar to it, can be traced for 
a short distance in the upper part. The section, however, is 
obscured by landslips and is incomplete, for the upper part of the 
formation is concealed by unQonformable Upper Cretaceous 
Rocks. 

Portishamy Ahhotshiiry, and Littoii Cheney. 

The Kimmeridge Clay outcrop now passes inland to Upway, 
Portisham, and Abbotsbury, and yields but few noteworthy 
sections. At Portisham an energetic attempt has been made of 
late years to turn the " coal " to account. About 1856 it had 
been discovered in the Portisham Dairy (100 yards west of 
the Station) at 14 feet depth, and a few tons were got out. A 
pit was simk on the Ciist side of the building and intersected 
the bed at 12 feet depth, but in both cases the works were 
drowned out. In 1877, the railway-cutting east of the Station 
having disclosed the outcrop, the " coal " was mixed with 
clay and about 2,000 tons burnt for ballast. Various other 
shafts were sunk, but all were overpowered by water, until the 
Manfield Shaft wa.s made in 1883. This was dry mi til the " coal " 
was reached, when a feeder, which yielded at first 11,000 gallons 
of water an hour, was struck. A very rich oil-shale was met with 
in the shaft at 46 feet 7 inches depth, but the principal bed 
at 137 feet, a hard rock-band occurring 33 feet below it. The 
principal bed gave the following measurements : — 



PortialutJH. 


Ft. 


Ix. 


v/ll'SllcliC •■• ••• ■•• ••• 


2 





V-^AClrV ••• ••• ••• ••■ 


1 





Oil-shale ... 





10 



The shaft was sunk to a total depth of 189 feet with a boring to 
a fiirther depth of 126 feet. It is situated 170 yards north of 
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the railway, and an incline was driven to it in the " coal " from 
the outcrop by the side of the line, the inclination being 1 in 4 
(15°). One hundred tons of both parts of the principal bed were 
sent to Scotland for distillation, but in consequence of the death 
of Mr. Manfield the trial seems to have been abandoned. 

From Portisham Dairy the outcrop nms to Goose Hill Dairy, 
and then doubles back owinjj to a change in the dip from north 
to east and finally to soutn-east. These agree with the dips 
observable in the Portland Stone escarpment close by and shew 
that the strata lie in a synclinal form under the village (Fig. 68, 
p. 36). Eastwards its crop has been traced to near Coryates, 
where Mr. A. C. G. Cameron has noted the following section : — 

100 yards rwrth of Silly UmL\ Coryates, Ft. In. 

Shelly shale with nodules 4 6 

Oil -shale, chocolate-coloured and breaking out in four- 
inch plates 1 8 

V^aIV v/1.CwY ••• ••• ••• ••• ••• ••• ••• X \j 

Shale not bottomed. 

During the search for the oil-shale Mr. Manfield caused a section 
to 1)0 levelled across the Kiumieridge Clay outcrop from Rodden 
to Portisham, and estimated the total thickness of the foniiation 
to lie between 1,100 and 1,300 feet. 

It has been already explained that owing to a synclinal 
arrangement in the strata under Portisham the crop of the "coal" 
bends back northwards and eastwards. The beds which come to 
the surface towards Abbotsbury are therefore below the " coal " 
worked in the shaft ; they, however, contain thin bands of the 
same material, as may be seen in a subway east of Abbotsbury 
Station. Under the village of Abbotsbury the Portisham syncline 
is easily traced, the base of the Kimmeridge Clay sweeping round 
northwards and eastwards, as was the case with the crop of the 
coal, while a little further west a small outlier lies in the hollow 
of the same fold. Here, moreover, it can be seen that the syncline 
is connected with an intra-Crotaceous fault, with a large down- 
throw south. It should be noted that the Upper Greensand has 
slipped far down over the Jurassic rocks near Abbotsbury. 

At Litton Cheney the Kimmeridge Clay occurs again in a 
syncline, the eastern extension of which lies hidden under the 
Upper Cretaceous Rocks of Long Bredy. There are no good 
sections, but the boundaries can be fixed by reference to the 
Corallian outcrops on the north and south sides respectively. 
The dips in the north crop, under Litton Cheney, range from 
30° to 45*" to the south ; those on the south crop are com- 
paratively slight. 

The Kimmeridge Clay of Portland will be described in the 
Chapter dealing with that Island. 



CHAPTER V. UPPER OOLITIC ROCKS (conlinued). 
PoKTLAsu Beds. 

THE l-OttTLAND SAND. 

We have already referre<l to the difticiilty of Beparating the 
Portland Sand from the Kimineridge Clay, and to the fact that 
we have inchuled in the latter formation about 100 feet of strata 
assigned l>y Prof. Blake to the Portland Sand, the reasons for 
80 ttoing being chiefly the exigencies of inap-muking. The strata 
thus included under the name of Portland Sand have a thick- 
ness of 100 to 120 feet ; that is nearly the thickness assigned to 
the Hiilidivision by Fitton. Upwards they pass into eherty and 
sandy limestones, whieli form the lower part of the Portland 
Stone. This jimction is repeatedly exposed at the foot of the 
limestone-crags. 

At St Alban's Head (Plates x. and xi.) limestone with chert 
rests on a line loamy sand with nests of calc-spar and blue clayey 
bands, passing down into pale-blue clayey sand with light- 
colourwt stone-bands and great concretions. Much of the rock is 
calcareous, and weathers brown or grey. Some large and nearly 
continuous concretions near the base were thought by Fitton to 
represent the great concretions of Shotover Hill, near Oxford ; 
they contain Thnicin (Punitiiieit) ileptvunx* According to the 
same authority, j4))ini(wiV<'« (fujindeuH and Triifouia cUtvcUtita 
occur in the Portland Sand in a cross-road alwve Kinnueridge 
Farm, and wc are lu'rc reminded that a bed of limestone 
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* Slrtiltt bebiic Ike Chalk, p. 212. 



portland beds. 
Portland Fossils. 




Fio. 90. Cardhini dissimile, Sow. |. 
„ 92. Ammonites giganteuB, AW. i^. 
„ 94. Lucina portlandica, .SW. i. 
„ 96. Cyprina elongata, Blake, Sat 

size. 
„ 08 Iitastnea obloDga, Flem. |. 



0. 91. Trigonia gibbosa, iSmf. |. 
93. Pect«n lamellosus, Sme. §. 
05. Cytherea (Cyrena!) rugosa, 

iSoiB. Nat. size. 
97. Exogyra bruntrutana, 
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containing this great Ammonite, and hardly distinguishable from 
Portland Stone, runs for some miles in the Portland Sand near 
Portisham, shewing that the two rocks are no less closely linked 
together than are the Portland Sand and the Kimmeridge Clay. 

A stone-band — probably the one alluded to by Fitton — ^fonns a 
somewhat conspicuous feature in the steep slope of Portland 
Sand, especially in Houns-tout Cliff, and has been selected as our 
arbitrary base to the fonnation in that part of the district. 

At St. Alban's Head Prof. Blake records the following 
descending section : — Liver-coloured mixture of marl and sand, 
39 feet thick : Aviiiiovifes bijd^x and Mytilu^ aittissUxlorensis 
(both abimdant) : Peden solidufi^ TrigavuK wcui^jhi, T. PeUAitl. 
Dark hard sandy marl with numerous small " cement-stones," 
42 feet thick: ExiHjyra hvantrufana. Band of cement-stone: 
2 feet: Thrneiu fenera abundant. Indurated sandy marl, 30 feet 
thick : Rhynchonella porflandica. Cement-stone, nearly 5 feet. 
[This is the base of the Portland Sand, as shewn on the map.] 
Sand with indurated bands and more marly bands, about 
126 feet: LIikjuUi ov(di>t rather abundant 40 feet above the base. 

From Houns-tout westward the Portland Sand fonns the steep 
lower slope of a scarp of Portland Stone ; there is enough shale in 
it to cause small landslips, and it presents few sections. At Gad 
Cliff it strikes the coast again, but is difficult of access. 
Ainm<mite8 bij)l^j: and Exixjyra aro recorded from this locality 
by Mr. Woodward. 

The next exposure occurs at Dungy Head, west of Lulworth 
Cove, where sands rise above the sea-level for about a quarter of 
a mile, and, as is usual wherever they occur at or but little above 
the sea-level, form a shelf on which huge blocks of Portland 
Stone have lodged. 

A better section is presented at Holworth, near White Nothc, 
w^here the upper part of the Portland Sands is well seen for a 
short distance between the fault described on p. 57 and the 
Gault ; here they yielded to Mr. Woodward Exoyyra, Mytilus 
uvgid<dus, and Trujoixia. No noteworthy sections occur in 
the long sinuous outcrops near Poxwell, Preston, and Bincombe, 
but at Upway there appears in the sands the thin but persistent 
band of limestone previously alluded to. It not only contains 
Ammonites qujanteu^^ in abundance, but here and there it might 
be described as an oyster-l)ed, like the band noted in the 
Portland Stone on p. 64. The best exposures are in the stream 
north of Coryates and in a cutting at Corton, from which Damon 
records:* Ammonites hipleXy Beleinnites, Avietdoy Cordinm 
dissimile, Exoifym nana, Limn rust tea, (Jstrett., Perna, Perten 
Idmellosii.^^, P. sol id us, Trifjonio. (jibhoso, T. incurvay Thvoeia 
ten era. This rock-band can be traced past Portisham to the 
western end of the inlier. 

THE PORTLAND STONE. 

To this massive rock are due the boldest features of the Dorset 
coast. The vertical cliffs extending from Durlston Head to 

♦ Geology of Weymouth, «(r., 18S4, pp. 83, 84, 
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St. Alban's Head, and the inland escarpment which includes 
Emmit Hill, Hoiins Tout, Swyre Head, Tyneham Cap, and reaches 
the sea in the fine crag of Gad Cliff, are all the durect result of 
the resistance offered by the hard limestone to subaerial denuda- 
tion. In an equally conspicuous manner the structure of the 
country is brought out by the circus-like escarpment near 
Poxwell and the outlying plateaus of Portland Stone with their 
superincumbent loads of Purbeck strata near Preston and 
Portisham ; while, lastly, the well-known features of the Isle of 
Portland are directly due to the superposition of this stone upon 
the softer strata beneath. The Portland Stone consists generally 
of an upper very fossiliferous limestone, about 50 feet thick, and 
a lower part of about the same thickness with numerous bands 
of chert. Towards its base it becomes sandy, and tends to 
CTaduate into the Portland Sand. Its upward limit, on the other 
hand, is sharply defined throughout this district, both palaponto- 
logically and stratigraphically, though the junction of the Port- 
land and Purbeck Rmestones is not always obvious at first sight. 
Both the limestone and the chert are commonly oolitic, the 
latter having evidently been formed in such cases by the replace- 
ment of carbonate of lime by silica.* " Mr. Teall examined 
microscopic sections of the oolitic freestone (WTiit and Base Beds, 
Portland); and the Top and Under Freestones, Winspit, St. Alban's 
Head). These showed oolitic grains, pellets, and organic frag- 
ments, with some quartz grains (excepting in Whit Bed). The 
matrix was clear crystalline calcite (Whit and Top beds), or of a 
granular or mixed nature (Base and Under beds). The oolitic 
grains on the whole were not very clearly defined, the concentric 
structure being apparently obUterated in some cases (Top bed) 
and obscure in others (Base bed). There were no indications of 

radiate stnicture The chalky limestones of Upway, Portisham, 

and Brill consist of fine-grained calcareous matter ; and in the 
Portisham rock there were small and often round patches of 
colourless crystalline calcite." t A specimen of silicified oolite 
obtained by Mr. Woodward from the Dancing Ledge quarry, 
St. Alban's Head, is described by him as "a fine white oolitic rock, 
closely resembling an ordinary oolitic limestone, but not effer- 
vescing with acid." A microscopic examination by Mr. Teall 
showed the rock to consist " of obscure oolitic grains or 
pseudomorphs after oolitic grains, and also of sponge-spicules of 
a coarse branching type now fonned of a colourless chalcedony, 
and having traces of their axial canals sometimes preservea. 
The matrix appears to be largely formed of deeply coloured opal 
or chalcedony. This forms zones around the oohtic grains, tnus 
leaving small irregular areas with cusp-like projections, which 
are now occupied, by colourless chalcedony ; sometimes it 
fills up the interspaces entirely." Mr. Woodward adds that 
" The Chert, as seen in the Portland Beds of Portland, 
occurs sometimes in even, more commonly in irregular 

* See on this subject W. H. Hudleston, Proc, Geol. Assoc. ^ vol. vii., pp. 183, 
184, and Plate 1, Figs. 2-6. 
t ** Jurassic Rocks of Britain," vol. v., pp. 186, 187. 
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bands ; occasionally in smooth lenticular masses ; and often 
in isolated nodules. The nodules as a rule are not so 
distinct as the flints of the Chalk, but end off in jagged outlines. 
The chert is often shattered. Cases are met with where the chert 
appears as inclined bands or ribs, in parallel bands cutting across 
the bedding, as in clifife below the Lighthouse on Portland, and 
again at the western end of Gad Cliff, near Worbarrow. 

" In an example of chert from the freestone-beds at Winspit, 
St. Alban*s Head, Mr. Teall observed a few angular grains of 
quartz, but the main mass consisted of chert containing sponge- 
spicules with which some calcareous matter was associated. * * 
Dr. Hinde has remarked that, "From the Portland beds no entire 
fossil sponges are as yet known, but in some of the chert nodules 
in the limestones on the Isle of Portland and at Upway, near 
Wejmaouth, there are numerous detached spicules of PacJvcuttreila 
antiqwa, Moore, sp., and of Oeodites, sp., thus showing that, in 
part at least, the chert of these rocks is derived from sponge 
remains." f 

Pwrheck, Lulwarth, mid Rhigstead (Plates XI., X., and IX). 

The Portland Stone was much quarried in former years, and is 
still being worked here and there, under the name of " Purbeck- 
Portland," along the coast east of St. Alban's Head, wherever a 
vessel can be moored against the vertical cUff. The principal 
quarries are, or were, at Tilly Whim, Dancing Ledge, Seacombe, 
and Winspit. The stone worked is the lowest course of the upper 
non-cherty sub-division It rests on a limestone with large noaiues 
and layers of chert, and an abundance of Ammonites giganteus. 
The " best bed " is thickest at Seacombe, where it reaches 8 feet, 
with 4 feet of inferior stone above it. 

At Durlston Head a complication of small faults, with some 
twisting of the beds, causes an irregularity in the junction of 
the Portland and Purbeck strata, which closely simulates an 
unconformity. On rounding the headland, however (which can 
be done only by boat), we see that the two are actually parallel 
and conformable, as the Purbeck beds form the brow of a 
cliff composed of Portland Stone for some miles, and rest always 
upon the same horizon of that formation. 

In the upper part of the Portland Stone there occurs here an 
oyster-bed formed of a jumbled mass of the shells of Pema 
Bouclutrdi. It lies above the building-stone, and can be well 
seen over the old quarries at Tilly Whim. The floor of these 
quarries is formed by the lower cherty division, which presents 
the following section : — 

FEET. 

Limestone with abundant lenticular masses and nodules 

KJl. \-fLX\^l. 1/ ••• ••• f«« ••• ••• ••• ••• X ml 

,j^ \j\X LilcliI Uv/vi ••• ••• ••• ••• ••• ••• ••• X 

Limestone 9 

Limestone with abundant chert, seen to 6 

* Jurassic Rocks of Britain, vol. v., p. 186, 
t British Jurassic Sponges, p. 193. 
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The beds rise at a gentle angle westwards, but are several 
times thrown down by small faults so as to keep at the same 
general leveL At the Ragged Rocks, however, about 800 yards 
west of the Lighthouse, the whole of the Portland Stone emerges 
from the water, and the Portland Sand forms a shelf on which a 
rough talus of fallen blocks has accumulated. Such a talus recurs 
wherever the top of the Portland scarp rises to 100 feet above 
the sea-level, this being about the thickness of stone. 

At the west end of the Ragged Rocks (1050 yards from the 
Lighthouse),a fault which can be seen in the Cinder 6ed( p. 96) north 
of the Lighthouse, cuts the cliff in an east-north-east direction ; 
this fault is probably the same as the northerly downthrow of 
Durlston Head (Plate xi.), but it here throws the strata down 25 
feet only. Beyond it the beds rim horizontally for 850 yards, when 
they are again thrown down westwards by two faults of 12 and 25 
feet respectively, 60 yards apart ; between the faults the chertless 
central part of the cherty lower sub-division of the Portland Stone 
just shows above water, while to the west of them the top of the 
cherty sub-division is level with the water. Thence the beds rise 
gently to Blacker's Hole, a hollow in the cliff, due to the meeting 
of three small faults. From Slacker's Hole westward the strata 
continue their gentle rise until a second talus of great blocks 
at the foot of the cliff, similar to the Ragged Rocks, indicates 
the presence of the Portland Sands ; but, as before, they are 
immediately thrown down again by a fault of 80 feet, which brings 
the base of the Purbeck group well into the cliff. One hundred 
and fifty vards further on we reach a quarry and the Dancing 
Ledge, a broad shelf of the lower or cherty limestones dipping 
south-east at a angle of 4J°. Three hundred yards further on is 
the old Cliff Field nuarry, and some caves also due to quarrying, 
while at 600 yards ft-om Dancing Ledge we enter the old Edboro' 
Quarry, first, however, passing over another north and south 
fault with a downthrow west of 15 feet. From here onwards for 
some distance the beds look nearly horizontal, though they 
really dip seawards at angles of 2° to 3°. Between Edboro' and 
Seacombe there are two faults only, one of 20 feet downthrow 
west the other of 4 feet downthrow east. Just east of Seacombe 
Quarry two faults 70 yards apart let down a wedge of limestone 
and Purbeck strata 10 feet between them. At Seacombe the best 
stone is at its thickest, as already mentioned ; the occurrence of 
a white oolitic chert here is noted by Mr. Woodward.* The 
following section given by Hutchins will serve to show the 
divisions recognisea in the stone by the quarrymen.t 

Seacombe Quarries, 

Ft. In. 
Surface, earth ... ... ... ... ... •.• ••• 2 

Shrimp-stone, shelly cockly stone, with shells 5 

Blue bed : cleaves into three beds 4 

VY m i^e cap ... ... ... ... ... ... ... o v/ 

* Jurassic Kocks of Britain (Memoir of the Geological Survey), vol. v., 
pp. 189, 190. 
t History of Dorset, 3rd ed, 1863, vol. i., p. 687. 
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Simiiglecap 2 

Fond freettoTU (goad) 5 

Flint 2 

Listybed 1 

Cap Kbme in three beds, called— 

Listy bod 1 

Middle ciii> j- "• 

House cap I 
The before -mentioned is the ceiliiig nf the cliff qiuirry. 

Undcqiickiii); cap (blasted) 2 

Uniirr free»Ui ne— 

Ut'-e-l 3 

aw/'W G 

This is a very good stone, and in some of tlic qnai'i-iea 
little infenor to Portland stone. 
Bottom of the qiuirry a flinty rock, from which to a level 

with the Kui-fiice JO 

FlH. 99. 

Purheek Cipt nnd Portlnnd Stime it Witrnpif Qvany. 
(From a photoftmph.) 




At Winspit the Portland Stone has bwii extensivoly worked 
iindergronnd, both in the liillsido and in the face of the cliff, 
where the hne of old adits fonn a conspiciioiis feature ; the stone 
dips S.S.E. at 1 in 20" (3°), The jfoUowine is quoted from 
Mr. Woodward's account (Jurassic Rocks of Britain, vol. v., 
p. 190):— 

Ft. In. 
Purbeck Beds. Irregular limestones and clays. (Burr, &c.) ... 4 

Upper /Fiiie-graincd white limestone, formerly burnt for 
Portland Beds. I. lime : Shkimp Stonk , 8 p 



Upper 
Portland Beds -< 
continued. 
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Ft. In. 
'^Hard grey limestone, with Pema Bouchardi^ &c. 
Durable stone, used for gate-posts, &c. The 
shells stand out in relief after long exposure of 
blocks: Blue Stone 9 

Oolitic limestone. Best stone : Top, Upper or 
Pond Freestone 7 

Bed with white flints : Flint Stone 4 

Soft Freestone. NiST Bed 2 ft. to 4 

Coarse Limestone with Amvuniites giqanteus. 
Stone used for breakwaters, not so workable as 
other beds : House Cap 5 ft to 6 

Hard stone with lenticular white cherty stone : 
has to be blasted out : Under Picking Cap 

2 ft. to 3 

Oolitic limestone, good stone, used for sinks, curb- 
stone, <kc. : Under Freestone 6 

Cherty stone, known as the " Cliff Beds " in 
distmction from the Freestone series termed 
locally the " Inland Beds." 

The " Shrimp Bed," according to Mr. Hudleston, is so called from the 
quantity of remains of a small Crustacean.* It is sometimes 9 or 10 feet 
tnick. The " Blue Stone " below is evidently the representative of the 
Oyster Bed of Tilly Whim. Trigonia gibbosa occurs at various horizons 
here and there in bands in the freestone beds." 

A little west of the quarries the freestone beds are about 30 feet 
thick, and about the same thickness of the lower cherty sub- 
division is exposed above the sea. Five hundred yards beyond 
Winspit a fault throws the beds down 15 feet eastwards, while a 
little mrther on " ragged rocks " at the foot of the cliff show that 
the base of the Portland Stone is nearly at sea-level. Half a mile 
beyond this a change in the dip brings up the Portland Sand 
abruptly and terminates this long inaccessible cliff. 

Prof. Blake records from the upper flintless division of the 
Portland Stone of these cUffs, Trigoma gibbosa, Pecten kiraelloRus, 
and a brachiopod Kke Waldheirnia bolonieTisis, He remarks on 
the absence of Gerithiwm portlandicuni, so abundant at this 
horizon in Portland, and on the abundance of Pecten and Pemu, 
which occur in Portland at a lower horizon. 

As soon as the Kimmeridge Clay emerges from beneath sea- 
level the wild undercHff of St. Alban's Mead commences — a 
scarcely accessible wilderness of slipped masses of Portland 
Stone. The base of the Portland Stone, however, can be seen 
round nearly the whole headland, and under Emmit Hill also ; 
it contains not only an abundance of chert-nodules, but so much 
sand that it may be described as a calcareous sandstone. This 
and the rest of the cherty subdivision form the crags at the top 
of the hiU, while the building-stones and the base of the Purbect 
rocks are exposed in some quarries in the brow above. 

On Swjrre Head and the Down to the north of it the cherty 
and sandy lower portion of the Portland Stone form a broad 
dip-slope. On the other hand, the chertless portion of the 
formation occupies a narrow tract close along the Purbeck base. 
Some small quarries have been opened in it for local purposes, 
principally at the head of the Encombe valley, where the London 

* Proc. G^l, Assoc, ^ vol. vii., pp. 381, 382. 
330, £ 2 
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Door Quarry is situated. There the uppennost bed of Portland 
Stone was worked under the Lower Purbeck tufas and shales, but 
was too much shattered to be of value. 

The long crag of Grad Cliff consists of Portland Stone, with 
occasionally as much as 40 feet of Lower Purbeck beds 
over it. The strata all dip inland ^northwards) at angles of 25** 
to 35"*, and form a precipice that is characteristic and picturesque, 
but not suitable for close examination. It may be noticed, how- 
ever, from a distance that one of the cherty limestones is crossed 
obliquely by dark lines at fairly regular intervals. From the 
little cove marked Pondfield on the six-inch map, at the west end 
of the hill, these hues can be seen to be thin veins of black chert, 
following small cracks which cross the bedding at an angle of 
about 45°. Worbarrow Tout in its southern face presents a cliff 
of Portland Stone of the usual inaccessible character. The base 
of the Purbeck formation is about half-way up the precipitous 
part (Fiff. 125, p. 98). 

The Mupe Rocks mark the reappearance of the Portland 
Stone on the west side of the bay. There are about fifteen of 
them, and out of this number four still retain a httle outUer of 
Lower Purbeck rocks. In Bacon Hole there is a good oppor- 
tunity for examining the junction of the Piu^beck and Portland 
formations, as well as the complete section through the former up 
into the Wealden (Fig. 126, p. 100). The same Jimction can be 
seen in a ledge of the cliff midway between fiacon Hole and 
Lul worth Cove (Plate III). Here as elsewhere the dividing line 
is clear and sharp, and the palroontological change abrupt, yet the 
two rocks are stratJOTaphically parallel and conformable. West of 
the Cove, by Stair Hole and Dungy Head, the Portland Stone still 
forms the lower part of the cliff', but it is not easy of access and is 
much shattered. Its further course under the sea is marked by 
the Pinion Rock, Norman Rock, the Man-o'-War (which includes 
a slice of Lower Purbeck also), to the cliff' of Durdle Door, and 
thence for three-quarters of a mile by the Bull, and the Blind 
Cow, the Cow, and the Calf Rocks, all portions of a submerged 
escarpment of vertical Portland Stone running parallel to the 
vertical Chalk of the adjacent coast. 

At Ringstead the Portland Stone has been but little quarried, 
for it is not only highly inclined, but much shattered by the 
fault described on p. 57. 

Quarry West of Eoliocyrth House, WkiU Nothe. 

Purbeck Beds, see p. 107. Ft. In. 

'Limestone, crammed with casts of fossils 

o V.\^^^. ^PP^^ P^>*^ 18 

bohd limestone with Trigonm, <fec., 

bands of chei-t in the upper half ... 40 

Marly Imiestone 3 

bhale ^ 9 

Sinooth white limestone (like Purbeck) 9 



Portland Stone 
and Sand. 



Shale 



8 



Hard sandy limestone with chert ... 9 

Marly limestone 3 q 

band with many layers of stone ... 11 O 

bands, seen to .., ,., ,,, .,^ 30 q 
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The same remark applies to the outcrop near Ringstead Dairy, 
where the stone dips at 60'' to 80"" through the combined effect 
of movements at two different epochs (p. 221). 

The exposures in the Upton Valley are poor, but serve to fix 
the outcrops of Portland Sand and Stone, the Cinder Bed and 
Middle Purbeck stone-bands, thus leaving little room for error in 
the other boundary-lines. The unconformity at the base of the Upper 
Cretaceous rocks is here beautifully illustrated, for the Portland 
and Purbeck strata, after their brief emergence from beneath the 
Gault in Ringstead Bay, plunge under that rock near Ringstead 
Dairy, peep out a^ain 1,400 yards further on in the Upton 
Valley, out almost immediately disappear under the horizontal 
beds of Sandy Barrow, once more to start into view near Osming- 
ton, always in the same line of strike. Seldom can the folds of 
an older formation be so completely followed under the mantle of 
a newer and unconformable group of rocks. 

Poxwell to PartisJtavi. 

At Poxwell the ground furnishes a beautiful example of the 
dependence of physical feature on geological structure. A sharp 
anticUne, with dips of 40° to 65^" and of 25° to 30° on its north 
and south sides respectivelv, brings up an oval inUer of Portlandian 
strata along the middle of a tract of Purbeck rocks. Round the 
inUer runs an almost continuous wall-like scarp of Portland 
Stone, while within it there are undulating meadows underlain 
by the softer Portland Sand. This pretty hollow, which is 
suitably known as Poxwell Circus, is about a mile and a quarter 
long and from two to three hundred yards broad. 

Near Bincombe and Sutton Poyntz the anticUne passes into a 
sharp unicline ; thus the Portlandian beds, which dip at 60° or 70° 
nortnwards close along the Ridgeway Fault, suddenly become 
nearly horizontal about 100 yards from it, and form the plateaus 
of Chalbury and other hills. 

Aniiiiionitea qigantev^ occurs abundantly along these outcrops, 
and at Greenhill Barton there is an oyster-bed liKe that of Tilly 
Whim. 

Quarry on the sfyiith-west »ix1e of VIvaUmry Camp. 

/Shales and laminated limestone, in part Ft. In. 

"broken "(p. 107) ... 6 

Black earth with lignite, undulating; 

passing down into 1 ft. to 2 

Earthy brown limestone with brown 

chert, very irregular ... 7 

Purbeck. \ Hard tufa weathering out into great 

blocks on the hill-sides ... 2 ft. to 5 

Dirt lin. toO 2 

XiUlcli*** ••• •■• ••• ••• ••• X \J 

X^li L ••• ••• ••• ••• ••• ••• W 2 

\ White banded limestone 2 

^Fossiliferous limestone 4 

Line of chert nodules. 

Limestone ... ... ... ... ... 11 

Band of chert Sin. to 6 

Limestone, about 20 

Limestone with many great nodules of 

\ chert, base not seen 6 



Lower 



Portland Stone. 
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Fig. 100. 
Section at Upway, 

(H. B. Woodward). 




At Bincoinbe the complicated disturbances described on 
p. 228 bring up some of the Middle Oolites. Passing over these 
for the present we pick up the Portland Stone outcrop 160 
yards west of the Church. The rock dips northwards at 40° to 
70°, but flattens in the Knoll, as at Chalbury, into a nearly level 
plateau. Hereabouts the unicline becomes less intense, and at 

the same time diverges from the Ridge- 
way Fault ; a httle rurther west, in fact, 
it can be seen to be the southern lip of 
a syncline, which has been subsequently 
crossed at an oblique angle by the 
post-Cretaceous Ridgeway Fault. On the 
south side of the syncline the Portlandian 
rocks form a contmuous scarp from Up- 
way to Portisham, while on its northern 
side the stone is shown in two small in- 
liers cut through by the Ridgeway 
Fault. 

The extreme whiteness of the cherty 
beds forms a conspicuous feature in the 
Portland Stone oi Up way; at a short 
distance they are not aistinguishable 
from Chalk-with-flints. The chertless 
building-stone above is here but 3 feet 
thick ; it contains Trigcniia in abundance, 
as is generally the case in the neighbour- 
hood. Above it, with the ususS sharp 
demarcation, lies the basement bed ol 
the Purbeck group, the general succession 
being as follows aocordmg to Mr. Wood- 
ward (Fig. 100) :— 

^9. Earthy marl and limestones. Ft. In 

8. Marl with seams of chert 2 6 

Lower I'urbeck J '• ^!l!;^J,f "® *"** somewhat sandy limestone, 

-p^j y irregui<ir ..« ... ... ... ... 4 

^^' ' 6. Dirt Bed, with stools and trunks of trees 2 in. to 1 

Thin bands of limestone with Fish-remains, 

PaltuUmiy and Archceoniscus 

5. Sandy limestone, with black specks, slightly 

oolitic, and very shelly here and there like 

XVCcvv/11 •■• ••• ••• ••• ••• ••• 

4. White chalky limestone with chert-bands ; 
0»trea and Perna abundant in u])per l>ed. 
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C) 



1 



3 



jr . I also TrufonUi, L^iciiui jHjrtlarvdica^ kc. 

Pl^L . ^ Chiilky limestone with small nodules of chert 
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scattered through the middle and lower part 
3. White chalky rock, with many black and 

white flint or chert layers. Ammonites 
2. Hard grey and yellow sandy limestone 
1. White chalky rock^ with shelly fragments in 

places and a few irregular flints 



8 



6 



7 
10 

10 



The beds are subject to many changes in thickness and character. 
Bed No. 7 in the I^rbeck Series showed very irregular structure, and 
other Purbeck Beds were bent in places. 
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The stone was formerly worked at Portisham but has been 
given up in favour of the Lower Purbeck Hmestones. The 
following general section wtis noted by Mr. Woodward : — 



PcyrtU/uim, 



Ft. In 



" Piirbeck Beds -.-ASee p. 1 1 0.] 

r Hard slightly oolitic limestone about 5 o 

Ul)r)er | Chalky series, with beds and nodides of 

Portland Beds.1 chert „ i23 

[ Earthy and shelly limestone : Serpulite-l^ed „ 

'' Soft betls (not seen) \ 

Bands, more or less concretionary, of 
hard grey siKJckled limestone with 

small AVwyra "* alx)ut 40 

Riibbly l)eas of soft earthy limestone,' 

with casts of CVcn/mw, &,c i 

Brown and greenish-grey calcareous sands J 



I^iOWPr 
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"The basement-bed of the Portland Stone yielded Ammonites, 
Natica, Pleurotomurid, Cardlwrn dis,similey and Tri4jom<t" 
(Jurassic Memoir, vol. v., p. 196.) 

The description of the Portlandian strata of Portland is reserved 
for the CJhapter on that island. 



72 



CHAPTER VI.— UPPER OOLITIC ROCKS {continued), 

PuRBECK Beds. 

Rdatimis of tlie group with strata above and below. 

This group of strata, like several others, takes its well-known 
name from the district imder description, to which, indeed, in one 
form of development it is almost confined, for Purbeck rocks of 
the type characteristic of the Purbeck area do not extend beyond 
Wiltshire and Buckinghamshire towards the north, nor further 
than the northern provinces of France in the opposite direction. 
In the district now under consideration they react a thickness of 
396 feet (Swanage), but dwindle westwards to 189 feet 
(Rid^cway). 

Some of the most prominent peculiarities of the formation 
consist in its fresh-wator origin and abundant fresh-water or 
estuarine fauna, but above all in the fact that it encloses one or 
more forest-grown land-surfaces. The group, however, is not 
wholly fresh, but includes estuarine and even true marine strata. 

The sudden transition from the purely marine Portland Stone 
to the wholly fresh-water Lower Purbeck might have been 
expected to have been conspicuouslv marked by a lithological 
change, or by a stratigraphical break, but as a fact the exact 
plane of separation between the two is not always easy to fix 
at first sight. The difficulty arises from both roclcs being 
massive light-coloured Umestones, both sometimes ooUtic, ana 
more or less welded together. A brief examination, however, 
has never failed to show that there is a sharp divisional plane 
between them, and that not only do they part most readily, in 
spite of the welding, along that plane, but that their characteristic 
fossils (if we except Ostracoda) never transgress it* 

The passage from the Purbeck group upwards into the closely 
j»kin Wealde^i formation is on the other hand complete, the 
line between them both pala^ontological and lithological being 
purely arbitrary. Under tncse circumstances it seems somewhat 
unfortunate that the Purbeck strata should be classed as 
Jurassic, while the Wealden are included in the Cretaceous 
System. The history of the classification is briefly as follows* — 

The Purbeck group was classed as Upper Oolitic in 1822 by 
Conybeare and Philhps,f but in 1824 Webster remarked that 
" The most abundant of the small univalves and bivalves in the 
Purbeck beds are the same as those in the Hastings rock, which 

* A supposed case of alternation of Portland and Purbeck strata at Swindon 
has been disproved by Prof. J. F. Blake. Qiutrt. Journ. GeoL Soc.y vol. xxxvi., 
p. 203 (1880). Tliere is, on the contrary, evidence of unconformity between the 
two in that neighbourhood. It has been said that at Wockley m the Vale of 
"VVardour " botli strata and included fossils shew a gradual passage from 
Portland to Purbeck conditions." Qttart. Journ. Oeol. Soc.y vol. L, p. 51, 1894. 

in the 
270, 
been 

identihed, and that consequently Purbeck fossils had been regarded as 
belonging to the Portland Stone. 
■♦• Outlines of the Geology of England and Wales, p. 165, &c. 
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contains scarcely any other shell. Beds of the latter are quarried 
near Battle Abbey in Sussex, having a very close resemblance to 
some of those in Purbeck, and like them are separated from each 
other by shale. These and other circumstances may lead us to 
imite the Purbeck beds, the Hastings beds, and the Weald Clay 
into one ffroup ; while the same reasons will tend to remove the 
Purbeck beds from the Portland rock, which contains a suite of 
marine shells only."* Fitton in 1827t adopted this suggestion 
without hesitation, and grouped the Weald clay, Hastings 
sands, and Purbeck strata together under the name of Wealden, 
leaving the Portland Stone in the Oolitic Series. 

This classification remained undisturbed until 1850, when 
Forbest published the result of a visit to Dorset made for the 
piu^ose of investigating the distribution of the Purbeck fossils 
m situ, while the mapping of the district by Bristow was in 
progress. He then recorded the occurrence in the " Cinder-bed " 
of a Heraicidaris, " a genus characteristic of the Oolitic period" 
and further remarkea that an examination of the specimens 
from the Hastings sands and Wealden in the Museiun of the 
Geological Societv and in the cabinet of Dr. Mantell led him " to 
believe that the muna of the middle and upper division of the 
Wealden series is, so far as species are concerned, almost entirely 
distinct from that of the lower or Piu-beck division." tie 
concludes that the true position of the Purbeck strata is in con- 
nection with the Oolitic or lower, and not with the Cretaceous or 
upper division of the Secondary rocks. In the discussion on this 
paper Prof. Owen 8 stated that all the large Wealden Reptilia 
except the Iguanoaon were Oolitic and not Cretaceous. 

Since that date the inclusion of the Turbeck in the Oolitic 
series has been accepted in the publications of the Geological 
Survey and by other writers generally. In course of time, now- 
ever, as it became recognised that no stratigraphical line could 
be drawn between Wealden and Purbeck, vanous compromises 
were attempted, and a separate group under the title of Purbeck- 
Wealden, corresponding to the Wealden of Fitton, was reintro- 
duced by Topley. The same author, in conjunction with Mr. 
Jukes-Browne, stated in the Report to the International Geological 
Congress on Classification and Nomenclature (Cretaceous) that 
" the separation of Purbeck from Wealden is a mistake due only 
to the occurrence in Purbeck of one or two Oolitic forms of marine 
life. This we should in any case expect, because Purbeck is on 
borders of Jurassic time, ii not actually in it. The separation 
from Wealden is unnatural." || In 1894, however, Messrs. Andrews 
and Jukes-Browne stated their opinion that there was a dis- 
cordance between the Wealden and the Purbeck in the Vale of 
Wardour,f but in a visit paid to the vale during that year for the 

* Observations on the Purbeck and Portland Beds. Trans, Geol. Soc, Ser. 2, 
vol. ii., p. 44., 1828. 

t Strata below the Chalk. Traris. Oeol. Soc.j Ser. 2., vol. iv., pp. 105 and 169. 

X Rep. Brit. Assoc, for 1850. Sections, pp. 79-81. 

§ Edin. Phil. Journ. vol. xlix., p. 313 (1850). 

II Congr^s G^logique International, Corapte Rendu de la 3me. Session, 
Berlin, 1886, p. 453. 

T Quart. Journ. Geol. Sor,, vol. 1., p. 48. (1894). 
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furpose of further investigating the question, Mr. Woodward and 
obtained evidence that there was perfect conformity between 
the two there, as elsewhere. 

The conchision, therefore, has gradually become inevitable that 
neither palioontologically nor stratigraphically can the Purbeck 
be separated from the W ealden formation. We return, in fact, to 
the classitication proposed by Webster and adopted 70 years ago 
by Fitton, probably the greatest authority on the ^condary 
rocks that the world has yet seen. The exigencies, however, of 
classification, and the fact that the Purbeck- Wealden does not 
possess sutRcient importance to stand by itself, compels us to 
place it in either the Oolitic or Cretaceous system. In discus- 
sing this question it is necessary to take a somewhat wider view 
of the relations of the group. 

It was suggested in 1843 by Murchison that the Wealden, 
with the exception possibly of the uppermost estuarine strata, 
ought to be classeu with the Oolitic system,* and in 1850 
we have Professor Owen's statement as to the Oolitic 
affinity of the Wealden reptiles. After the lapse of forty-six 
years this has received confirmation from Professor Mursh, 
who remarks that if he had found the vertebrate fossils of 
the Wealden of this country in the Rocky Mountains, he would 
certainly have called them Jurassic, and that even after visiting 
the Wealden localities of this country and the Continent, he can 
find no reason for doing otherwise. He believes the age of the 
Wealden to be worthy of careful reconsideration by English geo- 
logists.t Mr. Smith Woodward arrives at a similar conclusion 
from a study of the Wealden fish. " All the known English 
Weald n fishes are survivors of typically Jurassic genera, except 
Neorhombolepis and Cojlodus, and these are their little modified 

representatives In fact the Wealden estuary seems 

to have been the last refuge of the Jurassic marine fish-fauna in 
this part of the world."J The same story is told by the plants, 
and Mr. Seward concludes that " it would be difficult to point to 
any well-marked or essential ditterence between the plant-life 
of the two periods. The evidence of pala^o-botany certainly 
favours the inclusion of the Wealden rocks in tne Jurassic 
series."§ Prof Pavlow, on the other hand, leaves the Wealden 
group in the Lower Neocomian division, correlating it with the 
Claxuy Ironstone and upper part of the Spilsby Sandstone of 
Lincolnshire ; the Purbeck beds he places in his Aquilonian (or 
upper division of the Jurassic), correlating them with the lower 
part of the Spilsby Sandstone of the north.|| He remarks, how- 
ever, at the same time, that a sub-division in Russia, to which 
he gives the name of Petchorian, and to which the Wealden 



Proc. Gcol. Soc. Vol iv., p. 175. 1846. 




BritiRh 

Museum (Natural History). ** The Wealden Flora, Part II., Gymnosperma;," 
1895, p. 240. 
II Quart. Jowm. Geol. Soc.y vol. lii., p. 542. (1896). 
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group would at least in part correspond, is of doubtful aflinities, 
and might for local convenience be classed as Jurassic. So far 
there seems to be much in favour of a Jiu-assic alliance for the 
Purbeck-Wealden group, and no strong reason against it. 

Similar arguments, however, may be urged against selecting 
the top of the Wealden as the upper limit of the Jurassic system. 
Stratigraphically in the south oi England this line is well defined. 
Throughout the Isle of Wight, where the relations of the Wealden 
and Lower Greensand are nilly exposed, there is a complete break 
at this horizon, with not only an abnipt change from an estuarine 
to a purely marine fauna but with distinct signs of erosion. The 
same relation holds good in East Dorset, and is not demonstrably 
absent further west, m Worbarrow Bay. Throughout the south- 
east of England, where, however, sections are extremely scarce, 
the line appears to be equally well marked. In the absence of 
the Lower Greensand, as in West Dorset, the Wealden strata are 
overlain unconformably by Upper Cretaceous Rocks, and the line 
is there in every respect the most suitable that could be selected 
for an important division. 

The change of fauna, however, between Wealden and Lower 
Greensand points to an abrupt change of physical conditions, 
such for example as the invasion of an estuarj by the sea, rather 
than to any great lapse of time, and it is especially significant that 
in the north of England, where the freshwater and estuarine type 
is absent, a stratigraphically continuous series of marine strata 
lies between the XJpper Cretaceous and the Kimmeridge Clay, the 
only breaks occumng at the top and bottom of this marine series. 
Here, therefore, we must have the marine equivalents of the 
terrestrial and estuarine Purbeck-Wealden group, and should 
have an opportunity of fixing the upward limit of the Oolitic 
fauna. It was pointed out in 1887 oy Mr. Sharman that the 
fossils of the lower part of that series " form a very distinct group 
with strong OoUtic affinities," * and this conclusion has since been 
confirmed by Professor Pavlow and Mr. Lamplugh, who in spite of 
the continuity of the sequence of strata, and well-marked top 
and bottom of the marine series alluded to, find it necessary on 
general continental evidence to jjlace a portion of it in the OoUtic 
system,! leaving the upper part in the Lower Neocomian of the 
Cretaceous System — a classification which is obviously not in 
accordance with the well-marked local stratigraphical evidence. 

But if the Wealden also were included in the Oolitic system 
we should be in a similar dilemma, for so far as his evidence goes 
at present, Mr. Lamplugh correlates the lower part of the Lincoln- 
shire marine series (the Spilsby Sandstone or Zone of Belevmites 
lateralis) with the Purbeck, while the Tealby Clay (Zone of Bel, 
ja/yuZvm) may represent the Wealden.t Whether this correlation 
be exact or not we should still be drawing our Cretaceous base- 
line in the middle of an indivisible series of strata. 

It need hardly be considered what would be the result of includ- 

• Geology of East Lincolnshire (Geol. Survey Memoir), 1887, p. 141. 
t Arfi^e de Speeton. Bull. Soc, Nat, Moscow, vol. v. 
$ Quart, Jourfi, Geol. Soc. vol. lii., p. 213 (1896). 
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ing the Lower Greensand also in the Oolitic series, and thus 
utilising the groat stratigraphical break at the base of the Upper 
Cretaceous as the boundary of a system. The Lower Greensand 
of English geologists represents the Aptien (or upper part only of 
the Lower Cretaceous) as understood on the Continent, the whole 
of the Continental Neocwnilen lying below it. The Neocomien 
may therefore l>e represented in this country either by the 
Wealden or by the break between Lower Greensand and Wealden 
to which I have alhided. The fact that the two formations are 
in the one area fresh-water, and in the other marine, renders proof 
of their contemporaneity most difficult, but if, as has been stated, 
marine and fresh-water strata of this age alternate in Germany 
and France, the necessary evidence may be forthcoming. At any 
rate it is certain that to araw the upper limit of the Oolitic system 
above the Lower Greensand would juace us in disagreement with 
the well-established grouping of the Lower Cretaceous Rocks of 
the Continent. 

The fact is that we are dealing with a set of rocks that taken 
as a whole have about equal claims to be considered either OoUtic 
or Cretaceous. They have affinities with both, but on the other 
hand they possess in themselves a character that is found in neither 
of those systems where typically developed. The Oolitic rocks for 
example are purely marine in the south of England as far up as the 
top 01 the Portland Stone, but above that rock there follows a 
series in which fresh-water and estuarine conditions alternate 
with salt or brackish water, and it is not till we reach the Lower 
Greensand that we regain a purely marine fauna. A classification 
into marine and estuarine tnus becomes compulsory in the region 
where those conditions occurred. It is of course local and breaks 
down even in other parts of England, but at the same time it 
represents the true relations of tne rock-groups to one another in 
the very region which displays their typical development and 
furnishes them with their names. These relations are expressed 
in the following table : — 



Formations*. 
South of Englarnl. 



Chalk \ 

Upper GreenMand and !> 

Gault J 

Break. 
Lower Greensand 
Palceontoloqical break 
due to s^iddcn cJuxtige 
of conditioiu 



\ 



Wealden 



Purheck 

; 

Palwontoloaical break 
due to suaden change 
of conditions 
Portlandian ... "^ 

Kimmeridgian, &o. f 



C<mditions 
of depK)sition. 



Wholly marine 



Wholly marine 



Eptuarine-ma- 
rine alternating 
with and j)a.sa- 
ing down into 
freshwater and 
terrestrial 



Wholly marine 



Affinities. 



Cretaceous 



Cretaceous 



Oolitic as 
relates to 
the plants, 
reptiles, 
and marine 
molluscs 



Oolitic 



J 



E<iuivalents in the 
North of England. 



r Chalk 

] Red Chalk and Car- 

{ stone 

Break. 



Teall>y Series and 
Spil8l)y Sandstone ; 
a stratigraphically 
continuous series of 
marine deposits with 
Oolitic aninities in 
the lower part 

Break. 



Kimmeridgian, &c. 
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That the most important break in the sequence abould be 
ignored in making the division between the Cretaceous and 
Oolitic Systems is unfortunate, but seems inevitable when the 
Continental sequence is taken into account. So far as the region 
described in the Memoir is concerned, tlie imconforniity at the 
base of the Gault constitutes the only marked interruption in the 
sequence of deposits, if, as has been suggested, the palseontological 
breaks between Lower ttreensand and Weakien, and between 
Piirbock and Portlandian were due merely to a change in the 
physical geography of the region. This unconfonnity is one of 
the most important features in our Secondary rocks, and has not 
yet received tit recognition. 

Lifhological Ciuirader. 

Litholoaically parts of the Purbcck strata resemble the Rhietic 

Beds and Lower Lias of the neighbourhood of the Bristol Channel, 

Fig. 101. 



■JJt<^^ 


^k\ 




r^^F!h J ^Sl'^^^^ft.^^V^^^^ 



Mammillated turface of Limettone (Fig. 102), Lower Purlicek Bed*, 
Durhton Jiaij. 

as noted by Mr. Woodward. He remarks on this subject that 
" the grey marls with gypsum, the black shales with 'beef,' a band 
with rude arborescent markings (recalling the Gotham Marble), 
and occasional beds like White Lias, are all to be foimd in the 
Piirbeck strata of Dorsetshire . . , , The band with the rude arbo- 
rescent markings occurs in the ' Soft Cockle Beds ' of Bristow's 
section," and about the horizon marked by him as a ' Hard 
brecciated Limestone,' al)ove the ' Soft blue shaly Marls ' that 
contain the main masses of gypsum. My attention was first 
attracted by small slabs on the beach, n>r these showed the 
mammillated surface shown in Fig. 101, that is so characteristic 
* Vert4Cftl Sectiona, Geol. Survey, xheet 22, No. 1. 
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of the Cotham or Landscape Marble. On breaking the stone, it 
' ^ ' appearance shown in Fig. 102. This thin bed of 
1 impersistent layers, in the first exposure of the 



presented the appearance shown in Fig. 102. This thin bed of 
stone occurs in impersistent layers, in the first exposure of the 
Iiower Purbeck Marls north of Durlston Head, and the features 



it presents are of interest when studied in connection with the 
Landscape Marble of Cotham. They may serve to throw light 
on the formation of more or less nodular masses of stone In the 
case of the Landscape Marble, I have been led to suggest • that 
the arborescent marlcings were produced by the disarrangement of 
dark and pale bands of calcareous mud, during the solidification 
of the stone, and that the mammillated surface was rucked up in 
the course of the process, when individual portions of the calca 
reous mud shrunk into isolated nodular masses."! 




show itUtmal glrvetur^ 



In dealing with other stmctures commonly met with in the 
Purbeck Limestones, Mr. Woodward writes that "curious trifid, 
vermiform, and fucoidal markings occur on some of the beds, 
especially in Durlston Bay ; J and large ripple-marked slabs, of 
which an ctample is preserved in the Museum of Practical 
Geology, occur in the Middle Purbeck Beds of the same locality. 
Ripple-marks have also been noticed in the Upper Purbeelc 
Cypris Shales, of Mupe (Mewps") Bay, and I have noticed similar 
markings in the rocks of the vale of Wardour. 

"Granular beds, having an oolitic appearance, occur in the 
Lower Purbeck Beds at Ringstead, Portisham, and in the Vale 

no. Sfe also Geol. Sun 
I, and B. Thompson, Qtw 
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of Wardour. Mr. Teall remarks that the Ringstead rock com- 
prises mud-pellets, with or without thin coatings of radial (oolitic) 
carbonate ot lime. Where two or more mud-pellets are in contact, 
there is no distinct line of demarcation, and there is no matrix. 

" Prof. Rupert Jones, who previously examined another specimen 
which I collected at Ringstead, found it to consist ' of a mass of 
small roundish granules and Cyprides {Cypris jmrheckensis) 
coated more or less with calc-sinter, includmg also small tubes 
(Serjmke ?). This is comparable with a similar Purkeckian bed 
near Boulogne.' * . . . 

Microscopic Structure. 

" A granular limestone from Portisham, examined by Mr. Teall, 
was * mainly composed of pellets which may contain traces of 
Girvanellct. These pellets are often surrounded by a thin zone 
of oohtic character (concentric and radiate). The interspaces are 
mostly empty.' 

" A granular limestone from the Lower Purbeqk Beds, east of 
Lulworth Cove, examined by Mr. Teall, showed * Mud pellets 
often taking the form of rice-grains. Sometimes where two or 
more are in contact they appear to blend. At other times one 
appears as if pressed into tne other. The matrix is fine-grained, 
clear crystalhne calcite.' [See also p. 85.] 

" A bro\vn shell-limestone from the * Hard Cockle Beds ' of the 
Lower Purbeck Beds at Mupe Bay, showed * Sand-grains, organic 
fragments, oolitic grains, ana more or less rounded pellets (showing 
Gh*^'anell(i'StTv\Qt\\re i) in a fine-grained crystalline matrix. 
Some of the fragments have a narrow coating of oohtic material, 
showing concentric and radiate structure.' "t 

The cherts vary in their contents according to the horizon at 
which they occur. Thus a seam of dark chert in the tufa 
(Purbeck "Cap") surrounding one of the tree-stools in the clift* 
half a mile east of Lulworth Cove is of purely fresh-water origin. 
It contains Valvata naticoides in abundance and an occasional 
stem of Chara, but no sponge-spicules. It seems to have been 
originally cavernous like the calcareous tufa, but the cavities 
have all been filled up with chalcedony. A thin section shows 
that part of the silica has been deposited in the form of small 
fflobiUes, which are thought by Dr. Hinde to bo analoTOUS to the 
discoidal and globate forms oi silica which occur in the sponge- 
beds of the Upper Greensand, except in being crystalline instead 
of colloidal. A chert in the Middle Purbeck division at Kingston 
on the other hand is made up almost entirely of the shells of 
Cat'hulu sp. (not the form usually seen), and may be described as 
a siUcifiea shell-marl. Others, like the specimen noted by Mr. 
K T. Newton, t contain stems of Chara in great abundance and 
beautifully preserved, together with Ostracoaa, while lastly some 
of the cherts are sponge-ueds, as shown by Dr. Hinde. § 

* Quart. Jmim. GeoL 6'oc., vol. xli., p. 326. See also Proc. GeoL Asaoc,^ vol, 
viii., p. 58 ; and Bull, Soc, Giol. France, 8er. 3, vol. viii., p. 616. 
t JuraRsic Rocks, vol. v., p. 233. 
XProC' Geol. Assoc,, vol. xiv., p. 310 (1896). 
§ Brit. Jurassic Sponges {PaL Soc), p. 212. 
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Subdivisions. 

The Rirbeck strata have been divided up into three arbitrary 
subdivisions, namely, the Upper Purbeck, fresh or brackish ana 
characterised chierfy by Paludiva, Unio, Cyrena ; the Middle 
Purbeck, partly brackisn and partly marine, the former contain- 
ing CyreiKt, Hydrohia, Liinnceay Phinorhis, &c., and mammals, 
and the latter Coi-buUt, Peden, Ostrea, &c. ; and the Lower 
Purbeck, which are chiefly fresh or brackish and enclose many 
insects in addition to the shells named above. In this lowest 
subdivision occurs also the well-known dirt-beds with the 
silicified cycadaceous trees embedded in calcareous tufa (" cap "). 
Kemains of fishes occur in fair abundance throughout the group, 
and of saurian and turtles in its upper part. Casts in clay of 
crystals of rock-salt, and gypsiun, a frequent accompaniment 
of lacustrine or estuarinc deposits, are found in the Lower Purbeck 
marls and ' g^ranular * limestones. Nodules of black chert occur 
at a few honzons, and a specimen obtained by Mr. J. T. Young* 
at Stair Cove was found by Dr. Hindef to consist mainly of 
the spicules of SpongiUa purbeckensis, 

Brecciaticm, 

In the Lower Purbeck subdivision there occurs that remarkable 
condition of the strata known as the " broken bands." The lower 
Purbeck limestones, which lie next above the tufaceous " cap," 
occasionally pass into a coarse breccia, the thickness of rock thus 
affected ranging from three to upwards of twenty feet. Where 
fullv exposed, as in the cliff half a mile east of Lulworth Cove, the 
rock-bands can be seen to nm normally for a distance, but then 
to tend to pucker up and break into separate blocks. In a few 
yards the continuity is lost, and though the blocks of the same 
band can be recognised at their proper horizon, they are com- 
pletely separated from one another and placed at all angles. 
They are imbedded in a calcareous cement largely composed 
of smaller fragments of the " broken " limestones. No foreign 
material occurs. The " breaking up " not only dies away hori- 
zontally, but shades away more or less gradually upwards; it 
seems even here and there to eat its way upwards, involving 
strata in one place which are unbroken close by. The breccia 
thus formed, as band after band breaks up and contributes great 
blocks to the confused mass, forms a conspicuous feature in the 
cliffs from Mupe Bay to Durdle, but is nowhere better seen 
than east of Lulworth (Plate iii.). Notwithstanding the violent 
movements which the structure suggests the strata above and 
below are quite undisturbed. Similar brecciation of the Lower 
Purbeck limestones is observable near the Bill of Portland 
(pp. 116, 118), in the London Door Quarry, near Kingston, and 
elsewhere in the Isle of Purbeck. 

Webster, who was the first to mention and speculate on 
the cause of this curious condition,^ suggested that the abstrac- 

* Creol. Ma{f. 1868, p. 220. 

t BritiHh Jiirassic Spoiij^es (Pal. Soc.)^ p. 212. 

J Englefield's lab of Wight, pp. xix. and 173, ^nd Plates, 
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tion of clay may have caused the superincumbent strata to fall 
in. Sedgwick and Murchison compared the stnicture to that 
which atfects certain massive Devonian limestones underlain 
by slates.* When subjected to pressure the slates were moulded, 
while the limestones were bent, the part of the limestone being 
played in the present case by the tabular mass of Portland 
Stone. The Rev. O. Fisher, in 1854, gave an accurate account 
of the extent of the brecciation, and pointed out that near 
Lulworth above the tufa enclosing the trees " all the strata are 
broken up imtil we reach the caraium-bed . . . which is undis- 
turbed. The disturbance appears to diminish in intensity as we 
approach this limit ... A stratum of clay immediately beneath 
the cardiinn-bed dips down among the inecpialities of the broken 
bands, and aftbrds a level surface for the cardium-bed to repose 
upon." He concludes that the beds were solidified and then 
fractured before the cardium-bed was deposited, and suggests 
that their fracturing was duo to their having been deposited 
over a mass of decaying trees and mosses, and having sub- 
sequently fallen in.t In 1887 Mr. H. B. Woodward recurred to 
the view that movements subsequent to the Purbeck period had 
caused the crushing,^ and in 1895 enlarged upon tnis point.§ 
While admitting that the strata "were somewhat irregularly 
accimuilated over the terrestrial surfaces and hummocky * burrs V* 
and that a certain amount of dissolution of calcareous matter has 
taken place from the sandy limestones that fonn the mass of the 
strata, he remarks on the fact that the disturbances affect strata 
higher in some places than in others, and concludes that " this 
proves that the main features of the disturbances could not have 
been produced in Purbeck times, and that the shattering must 
have been caused during the tilting and shifting of the strata." 

It is certain that the " broken bands " are neither gash- 
breccias nor fault-rock in the ordinary sense of the tenns; 
though, like the rest of the strata, they are occasionally dis- 
placed by faults, as at Durlston Head. On the contrary, the 
structure follows a stratigraphical horizon, and though it is more 
fully developed at Lulworth than elsewhere, it has been recog- 
nised from Durlston Head as far west as Portland, and even m 
the Vale of Wardour.|| This wide extension of the phenomenon 
greatly strengthens Mr. Fisher's view that the brecciation was 
contemporaneous, that is, that it was produced previously to the 
deposition of the overlying unbroken lieds rather than by 
dislocations of the strata during subsequent periods. The sup- 
position that the strata fell in owing to the decay ol a mass of 
vegetable matter beneath is supported by the unusual abundance 
of fossil trees at the locality where the brecciation is most in- 
tense ; but, on the other hand, as Mr. Woodward remarks, 



* Trans. Geol. Son., Ser. 2, vol. v., p. 655. 

t Trans. Camb. Phil. Sor.y vol. ix., p. 506, 1855. 

X Cieology of England and Wales, 2nd Ed., p. 347. 

§ The Jurassic Kocks of Britain (Memoir Geol. Survey), vol. v., pp. 247 
to 249. 

[I According to Messrs. Andrews and Jukes-Browne, Qrtart. Journ. Geol. 5or., 
vol. 1., p. 50, 1894. 
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where the great dirt-bed is so well shewn on Portland the " broken 
beds " though not absent are less conspicuous than those near 
Lulworth. The connection of the structure with the post- 
Cretaceous Isle of Purbeck disturbance is still less satisfactory, 
for even at Lulworth the Lower Purbeck strata show no 
exceptional disturbance due to that fault, while in some other 
localities where the " broken bands " occur they are not visibly 
affected at all 

It should be borne in mind that the strata exhibiting this 
exceptional structure are themselves of an exceptional character. 
The massive Lower Purbeck limestones lying below the " broken 
bands" are mostly tufas, that is, amorphous deposits of carbonate 
of lime, and not sediments composed of organic ddbris. Such 
deposits assume the utmost irregularity at all times, but more 
especially would they do so when clothmg a forest-grown land- 
surface with prostrate trunks such as wo see at Lidworth. 
Moreover, carbonate of lime thus precipitated always encloses a 
vast number of vacuities, besides oeing more or less cavernous. 
These peculiarities seem frequently to have led to such deposits 
having been subsequently broken up before they were finally 
buried. Thus the similarly formed limestones, or " comstones " 
of the Old Red Sandstone, are usually breccias or conglomerates 
of comstone-fragments in a cornstorie or sandy matrix. Breccia- 
tion also frequently accompanies the similar Hmestones of Triassic 
age. On the whole, therefore, the evidence seems to prepon- 
derate in favour of Mr. Fisher's view that the structure in the 
Purbeck rocks is contemporaneous, and due to the exceptional 
condition of those strata, while his suggestion that the collapse 
was due to the decay of the forest growth, supplemented by a 
consideration of the behaviour of tufas, offers the best explana- 
tion of the " broken bands " at present available. It is significant 
that the nearest approach to the "broken bands" m other 
formations occurs in connection with the Cromer Forest Bed. 
In that stratum Mr. Reid has observed a laminated clay broken 
into masses which stand at all angles, although the beds above 
and below are undisturbed. This " broken band " is about 3 feet 
thick and impersistent, but tends to reappear at nearly the same 
horizon. The strata above and below are estuarine laminated 
blue clays belonging to the Forest Bed series. 

Foi^iation of tlte txif(i8 aiid forest-beds. 

The Lower Purbeck strata consist in the main of well-bedded 
or laminated limestone, generally rich in Cyprids, and with 

Sartings of light-coloured shale or marl. The limestones pre- 
ominate towards the lower part of the subdivision, and are 
more fully developed in the Weymouth than in the Swanage 
district. Among these Cyprid-beds, and interrupting them in 
their even deposition, lie the dirt-beds with the stumps and 

E rostrate trunks of coniferous trees, each dirt-bed being overlain 
y a more or less continuous mass of calcareous tufa. The 
deposition of the tufa was most irregular, but was sometimes 
determined by the presence of the stumps and trunks of the 
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trees, for not only does it invariably envelop them, but in one 
case at least it can be seen to have coated a stump at the same 
time that laminated Cyprid-limestone was forming all round at 
2 or 3 feet distance (p. 111). The structureless tufa and the 
laminated limestone, tnerefore, may be regarded as having been 
contemporaneously formed, but the precipitation of the lime in 
the two rocks as having been brought about in a diflferent 
manner. In the case of the tufa the precipitation was probably 
determined by the presence of masses of decaying wood. It is a 
common experience that twigs, leaves, and branches of moss, 
when placea in a " petrifying spring," are coated with tufa more 
rapidly than the pebbles in the bed of the stream, and even 
arrest carbonate of Ume which would otherwise have passed away 
in solution. The rough surface of such objects may partly 
accoimt of the precipitation of the Ume, but it is more probable 
that their eflfect is due to their providing a suitable habitat for 
the growth of freshwater alga?, and that the deposition of the 
carbonate of lime is the result of the abstraction of carbonic 
acid from the solution by these organisms.* Such an effect 
would be especially markea in the shallow and perhaps stagnant 
water which submerged the forest-growth of the Purbeck land- 
surfaces, where every trunk or stump would give rise to a 
copious algous growth. The laminated limestones consist partly 
of the shells of Cyprids, but probably owe their origin principally 
to the action of low forms of vegetation. Though no plant- 
structure is now recognisable in the limestone, Cfiara, a fresh- 
water plant, which flourished both in purely fresh and slightly 
brackish water, is not uncommon in the chert-bands ; the power 
of this plant to precipitate lime is well known. At the same 
time, mere exposure to the air is suflicient to cause the depo- 
sition of carbonate of lime from a saturated solution of the 
bicarbonate by allowing the escape of carbonic acid gas. Cave- 
deposits are usually formed in this way, and not improbably 
part of the matrix in which the Cyprids are imbedded was of a 
similar inorganic origin. 

The wooay material of the trees has generally been replaced 
by chalcedony, and the stnicture beautifully preserved. This 
fact, and the presence of occasional irregular seams of chert 
in the tufaceous envelope of the stumps, points to the deposition 
of silica and carbonate of lime having proceeded contempora- 
neouslv, though at the same time some of the chert can be 
proved by its contents to be altered Umestone. 

The upright tnmks occasionally reach a height of 5 or 6 feet, 
but average about 3 feet, and therefore seldom penetrate the 
limestone overlying their tufaceous envelope. Tney were ob- 
viously much decayed, as well as broken off, before being encased, 
and tne fact that so many rotted through at about the same 
height from the ground suggests their having been submerged 
to that depth in water. The prostrate trunks, on the other 

• On this subject see F. Colin. Die Algen des Karlsbader Spnideln, mit 
Riicksicht ftuf die Bildunf; iles Spnidel Sinters : Ahhandl. der Schles. Geselly 
pt. 2 Nat., 1862, p. 35 and W, H, Weed, U.S, Geol. Sur\ey, 9th Ann. Rep., 
1887-88. 
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hftnd, attain a great length ; one recorded by Fitton measured 
nearly 20 feet from the roots to the first bifurcation, and 
23 J feet in all, its diameter at 2 feet from the extremity of the 
root being 18| inches in one direction and 12 J in the other. 
The largest seen by Fitton was 2 feet 10 inches in diameter.* 

The tufaceous envelope generally domes over the head of the 
stumps, but sometimes leaves a conical hollow to mark the 
position of the stump within the mass (Plate II. and Fig. 128). A 
somewhat similar structure was observed by Prof. Henslow in the 
rare case of a stump protruding from the tufa (" burr ") into the 
overlying limestone (" Aish "). The stump was surroimded by two 
circular ridges in the surface of the tufa, with intermediate circular 
depressions.! The ridges were attributed by Buckland and De la 
Beche to ripples having broken against the protniding stump. 
The structure, however, may have been due to the action of 
filamentous freshwater algce growing from the stump and radi- 
ating from it as a centre. 

As already mentioned the erect trees are in the position in 
which they grew, and occasionally their roots have been traced 
for some dfistance in the dirt-bed, but not into the " cap " below. 
Fitton writes that " in one instance a prolonged branch of the 
root had evidently been bent out of its course by meeting the Cap, 
and was continued along its surface for several inches ; the quarry- 
men said that such cases were not uncommon, and that the roots 
sometimes ran along the top to a much greater distance, but never 

Eenotrated the Cap itself."^ The cap on Portland Island, however, 
•equently contains casts of prostrate trunks or branches (pp. 115, 
116), the wreckage of trees which were rooted in the dirt-bed 
below. 

In addition to these coniferous trees the Lower Purbcck strata 
contain abundantly the remains of Cycads, ran^g from 9 inches 
to a foot in diameter, and from 9 to 10 incnes in height. 
They are found not only in the upper dirt-bed of Portland, 
but also in the strata above, and are popularly known as " fossil 
crows* nests." In 1895 the largest specimen yet recorded was 
discovered by Mr. A. M. Wallis, lying horizontally in a bed of shaly 
clay about 14 feet above the upper dirt-bed, in a quarry close to St. 
George's Church, on the west side of the old Portland Wide Street. 
It measures nearly 4 feet in length, and about 3| feet in circum- 
ference at the broadest part, and has been described by Mr. A. C. 
Seward under the name of Cycadeokla (jujantea, sp. nov.5 

The upper portion of the Lower Purbecks consists for the most 
part of alternations of shale and thm limestone. The occasional 
presence of gypsum and pseudomorphs of rock-salt points to 
the strata having originated in lagoons or estuaries partly, if 
not wholly, land-locked, and this conclusion is supported by the 
nature of the fauna, which is remarkably poor in number of 

* Strata below the Chalk, pp. 221, 222. 

+ Buckland and De la Beche, Tmns.Geol. Soc^ Ser. 2, vol. iv., pp. 16-17 and 
Figure. The figure is reproduced by Damon, Geology of Weymouth^ 2nd. Ed, 
p. 115. See al80 drawingw by Webster, i6. vol. ii. Plate vi. Figs. 3 and 4. 

X strata below the Chalky p. 221. 

% Quart. Joum, GcpL Soc,, vol. 1., p. 22 (1897): 
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species, and though tor the most part freshwater, consists of such 
fomis as could survive an occasional invasion of salt water. 

The pseudomorphs occur in a limestone composed principally 
of pellets of carbonate of lime with or without concentric oolitic 
growth. In a specimen from the cliff east of Lulworth the 
pellets are cyUndrical and totally devoid of the characteristic 
oolitic structure. This fact, taken in connection with their 
uniformity in size and shape, suggests that they are the remains 
of organisms, but the indeliniteness of their structure prevents 
their determination. In shape they resemble the articulations 
of some sea- weeds, such as the Coralline, Javia ruheiw, or the 
granules described by M. Munier-Chalmas in the Eocene as the 
articulation of the branches of PeniciUus. The larger cells of 
some Characece might yield internal casts of similar form. That 
limestones formed by algse may loose all structure is well- 
known.* 

Physical Coiiditicyns, 

The abrupt change from the marine fauna which abounds in 
the very topmost layer of the Portland Stone to the scanty fresh- 
water organisms of the Purbeck strata points to a more complete 
change in the physical condition of the region than would nave 
been suspecteci from purely stratigraphical evidence. For not 
only are the two formations coniormable, but the limestones 
composing them are indistinguishable at a short distance; nor 
as far as Dorset is concerned is there evidence of erosion of the 
top of the Portland, such as has been noticed locally in Wiltshire 
and elsewhore.f Yet the marine conditions which had prevailed 
uninterniptedly through much of the Secondary Period now 
came abruptly to a close, and were not renewed until the era of 
the Lower Grecnsand. The Purbeck and Wealden strata may be 
regarded as locally tilling a gap which in their absence would have 
been marked by sub-aerial denudation, for that the Portland 
Stone was raised above the level of the sea is proved by the land- 
surfaces described above. That they were raised without fracture 
or folding is shown by their perfect parallelism with the overl3ang 
Purbeck, and though they soon sank again, the depression was 
insufficient to counterbalance the growth of sediment, except at 
those intervals when an estuarine fauna appears among the other- 
wise freshwater Purbeck- Wealden. The land-surface, therefore, 
which came into existence, must have been flat and featureless, 
raised but very little above sea-level and composed wholly, in the 
South of England, of limestone. To such abnormal conditions 
seems to have been due the alternation of forest and lagoon, and 
the formation of the dirt-beds and tufas of the Lower Purbeck 
strata. 



* J. Walther, Zcitsch Geol. Ges.^ vol. xxxvii., p. 329, 1885. See also a valu- 
able Hummary by A. C. Seward, Science Process, voL ii., p. 10, 1894. 

t Jurassic Memoir (Geol. Surv. Memoir), vol. v., p. 277, where also reference 
will 1)6 found to the writings of the Rev. P. B. Brodie, Prof. Blake, and others, 
on thie subject. 
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Organic ReTtmhia. 
By H. B. Woodward, F.R.S. (Jurassic Rocka of Great Britain, vol. v., 

PI.. 236-338). 
The Piirbeck Beds have yielded an exceedingly varied series 
of fossils. Perhaps of the highest interest ore the Mammals, 
which at present nave been obtained only from the base of the 
Middle Purbeek Beds of Dnrlston Bay — in a thin earthy or 
" Dirt " layer— in the very led in which Forbes suggested they 
might be found.* 

PuRBECK Mammals. 




Fio. 103, Plagiaiilax Becklesi, Falc, 2. 

Middle Purbeek, .Swanage. 
„ 104. Triconodou mordax, Oiven. 

Middle Purbeek, Swanage. 

Lower jaw and teeth. 
„ 10.). Siwlacotherium tricunpidens, Owen 

Middle Purbeek, Swanage. 

a. h. Imperfect left ramus of mandible 

c. d. Lateral and upper views of a molar tooth. 



■ G^kie, Memoir of Edward Forbee, 1861, pp. 4 
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We are indebted to W, R. Brodie, of Swanage, and Charles 
WUlcox, lor the discovery of Spalacotheriiim in 1854, and two 
years later S. H. Beckles obtained a number of additional forms, 
including Plagvudax. These fossils are far from abundant, and 
long and patient search may be unrewanled. In 1880, after 10 
days' search, Mr. K W. Willett obtained one specimen of 
TrieoTiOflon mordax. 

At least 12 genera and 22 species of Mammals have been 
described. They are Marsupials, insectivorous and herbivorous 
in habits, and are of diminutive size. The principal genera, such 
as SpuUicoiheriwm, Triconodon, and PUi<fuiul<ix. have been de- 
scribed by Sir Richard Owen and Dr. H. Falconer. 

Until recently no such remains had been found in the Wealden 
fonnation, and it is therefore interesting to note that a specimen 
described by Mr. A. Smith Woodward as Plinjuiiihix Dn-wnimi, 
and another, described by Mr. Lydekker as Bolixlon, have been 
obtained from the Wadhurst Clay, near Hastings.* 

PURBECK MOLLUSCA. 





'^ ^ 




Flo. 106. Melanopsis hanweformis, 
Dualc. 
„ 107. PhvBa BriBtovii, For'm. 
„ 108. Paludina elongata, >SVjii'. 

„ 109, carinifera, Soio. 2. 

„ 110. Corbula alata, J. Soto. 



Fill. 111. Corbula, «p. 2. 
„ 112. Cyrena mwlia, J. Sow. 
„ 113. Ostrea ditttorta, >/. Sow, 



• Pme. Zool. Soc., 1891, p. 6S5; and Cunrf. Jourii. Ceol. Sot., vol. xUx., p. 21. 
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PuHBECK Fossils. 




Fiu. 118. 






Flit. 116. Cyi>ridea imnctjtla, /'wrteir. V- 

„ 117. (jranulosa, .SW'. V. 

„ 118. Cypris purbeckeiisis, F'/r/ti. Y- 

„ 119. Archieoniacua Itn^liei, .)/. Hihr. 

„ 120. Heiiiiciibu'iM i>iirl>eckensiH, Firrl-r-t. i. 

„ 121. )[uiib]tlia (Cycadeoidea) micro] ihyllik Jtuctl. i. 

No iTiujoH 111' Binls have as vet been found. Remains of Fto^ 
wore rt^eordinl iroiu the Pnrtteck Beds of Swindon, by Charles 
Moore," but their occurrence is considered exceedingly doubtful 
by Mr. K T. Newton. 

Among the fassils from the Purbeek Beds the Saurian remains 
are hnportant The Dinosaurs include /^"((Hw/oti. and Nutketes; 
then we have the "Swan^e Crocodile," Gtmiophvlis cnifoiidens, 
and the dwarf Crocodiles known as NamutsucUvs and Therio- 
nackae. Owen estimates the average length of a mature 
Theriiisuvhiia at eighteen niches. Turtles have been obtained 

" I'roe. Coltcttcold Club, vol. ii., p. 192 j onU Prae. tfeoJ. A$ioc., vol. iv., p. 6U 
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mostly from the quarrymen, as they occur in the stone-beds : they 
incluae Tretosternurti, Pleuroatemuni concinnuvi, P, Bullocki, 
and Cheloiie obovata, some fine specimens of which are preserved 
in the museum at Corfe Castle. The Fishes include Asteracanthus 
vernLcostuH^CataruSy CoecolejnSyHybodus, Lepktvtu8,Macro8eniiu8, 
Ophiop^is, and PlearopltoliSy and they are mostly found in the 
stone-beds worked at the quarries. Specimens occur at various 
horizons in the Purbeck Beds, and some of the best preserved 
examples have been obtained from the neighbourhood of Teffont 
Evias, in the Vale of Wardour. 

It was the intention of Edward Forbes to publish an account 
of the Invertebrata of the Purbeck Beds of Dorsetshire ; and he 
had assigned names to a number of new species of Mollusca, 
which he was the first to discover.* Some of these have been 
figured in Lowry's Chart of Characteristic British Fossils, and 
others in works published on the Continent. They all belong to 
Uving genera, and taken by themselves, possess a Tertiary or 
even recent aspect. 

Reference has already been made to the principal genera of 
Mollusca found in the Purbeck Beds, but it may be mentioned 
that Mr. Carruthers has described, under the name Teudopsis 
Brodiei, a cuttle-bone from these strata in Dorset.f 

Insects are represented very fully by remains of Coleoptera, 
Orthoptera, Diptera, Neuroptera, and Hemiptera. To the various 
remains very numerous names were appliea by Prof Westwoocl,J 
and for our knowledge of these Insects we are chiefly indebted to the 
Rev. P. B. Brodie. There were Butterflies, Beetles, Dragon-flies, 
Locusts, Grasshoppers, Ants, and the earliest known Aphides; 
forms that are considered to indicate temperate conditions. 

At Durlston the Insect-remains occur most abundantly in the 
Lower Purbeck Beds, elsewhere they are found in Middle Pur- 
beck strata. 

Among Crustacea, the Isopod Arclweoniiicu^ occurs in profusion 
in the Middle Purbeck Beds m the Vale of Wardour. It has 
been found, however, in the Lower Purbeck Beds of Wiltshire 
and Dorset. 

In 1850 Edward Forbes named eight species of Ostracoda 
(*Cyprides") from the Purbeck Beds of Dorsetshire, but unfor- 
tunately he never described thcm.§ Figures of these species, 
reducea from diagrams used by Forbes in his lectures at the 
Royal School of Mines, were afterwards published by Lyell.|| 
It has not, in every case, been possible to identify the specimens 
upon which the names of these species were based, while some 
doubts have arisen concerning the particular horizons from which 
they were obtained. These difliculties have been pointed out by 
Prof. T. Rupert Jones, and more recently he has given a full 

* Some figures of Purbeck fossilH will be found in tbe works of Fitton, Trans, 
GeoL Soc,y ser. 2, vol. iv., Plates XXI. and XXII. ; Mantell's " Geological Ex- 
cursions round the Isle of Wight," ed. 3 ; and Damon's "Geology of Weymouth," 
&c., ed. 3, 1888 (supplement). 

t Quart, Journ, Geol, Soc,, vol. xxviL, p. 448. 

X Ibid,, vol. X., p. 391. 

§ Hep, Brit, Assoc, for 1850, pp. 79-81. 

II Manual of Geology, edit. 3, p. 231 ; and Elements of Geology, edit. 6, 1865. 
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account of the subject, with a revision of the names and 
descriptions of new species* These are for the most part fresh- 
water forms, but the genus Cythere is marine, and Uandana is 
said to be estuarine. 

Among the Ostracods it is found that CyprU purbecke'tisvi, 
Candima ansata, and C. hanoniensis are most aoundant and 
characteristic in the Lower Purbeck Beds ; Cyprklea grannli}Sii 
in the Middle Purbeck; and C, punctata in the Upper Purl)eck. 
Their particular range was not, however, restricted, and it is 
interesting to note that Prof. Jones has recorded Gypris 
purbeck-ensis, and a variety of Cypridea tuhercidata from the 
upper Cretaceous strata of Wyonung, in North Americii.t 

Here and there at various horizons in the Middle and Lower 
Purbeck Beds a number of " Dirt Beds " occur. The name has 
been applied to layers of carbonaceous clay or shale, but it 
originated in Portland Island, where the Great Dirt Bed which 
occurs near the base of the Lower Purbeck Beds is especially 
noted for the silicified remains of Cycads and Coniferous trees 
which it has yielded. There great " Burrs " of siliceous and 
calcareous (tufaceous) material nave been accumulated around 
the old tree stumps, an example of which seen in the clifts east 
of Lulworth Cove is shown m Fig. 128, p. 102, and another at 
Portisham is shown in Fig. 130, p. 111. 

A bed yielding similar more or less silicified plant-remains has 
been observed near Lulworth and eastwards to Grad ClitF;} 
and there are traces of Burrs to the east of Dancing Ledge as 
observed by Mr. Strahan and myself in 1893. 

Chara was found in the cherty freshwater band of the Middle 
Purbeck Beds by Edward Forbes.§ (See also p. 79.) 

The following may be included as among the more common 
and characteristic fossils of the Purbeck Strata : — 



Melanopsis harpaeformis (Fig. 106). 
Paludina carinifera (Fig. 109). 

elongata (Fig. 108). 

Physa Bnstovii (Fig. 107). 
Corbula alata (Fig. 110). 
Cyrena (Cvclas) media (Fig. 112). 

( ) parva. 

Modiola. 

Ostrea distorta (Fig. 113). 

Unio compressus. 



Unio valdensis (Fi§. }\^)' 
Archaeoniscus Brodiei (Fig. 119). 
Candona ansata. 

bononiensis. 

Cypridea granulosa (Fig. 117). 

jmnctata (Fig. 116). 

Cypns purbeckensis (Fig. 1 18). 
Hemicidaris purbeckensis (Fig. 120). 
Mantellia microphylla (Fig. 121). 
nidifonnis. 

H. B. W. 



* Geol. Mag.f 1878, p. 105; and Quart.*Journ. Geol. Soc,f vol. xli., p. 311. 
+ Ibid., 1893, p. 386. 

t See Fitton, Tram. Geol. Sor., acr. 2, vol. iv., pp. 220, 223; see also Buck- 
land and De la Beche, ibid,, p. 14. 

§ See also E. Wetherod, Proc. Cottesivold Cluh, vol. x., p. 101. 



91 



CHAPTER VII.— UPPER OOLITIC ROCKS (confinaerl). 

PuRBECK Beds (continued). — Local Details. 

Sivanage and Dtirlston Bay. (Plate XL) 

(Vertical Sections of the Geological Survey, Sheet 22.) 

The junction of the Purbeck and Wealdcn formations is 
hidden at Swanage by the alluvial flat of a small stream, but the 
Upper Purbeck Marble beds have been seen in or near the main 
street west of St. Mary's Church. Thence the outcrop follows 
the street eastwards, and runs into the sea at the pier, while the 
"broken shell limestone" forms the neighbouring shore. The 
beds undulate considerably, but dip generally northwards, at 
angles ranging up to 18^, so as to expose broad, sloping bedding- 
planes to the waves. A curious structure, noticed by Fitton 
more than seventy years ago, is still conspicuous. He says " the 

surface was depressed in some places into nearly 

circular pits or cavities, from 4 to 7 feet in diameter and about 
a foot deep in the middle, as if the beds had been forced in by a 
violent blow, the depressed surface being divided by irregular but 
nearly consecutive cracks, which were filled with white sparry 
carbonate of Ume. Three of these depressions are visible ; two of 
them about 6 feet apart, one of which was 7 J feet, the other about 
4 J in diameter at the outer edge. A third, about 10 paces to the 
west of these, was of smaller dimensions."* The depressions are 
due apparently to hollows having been formed beneath the Ume- 
stone, and to its having collapsed after consolidation, but it is 
not possible to see what caused the formation of the hollows. 
Near the Coastguard Station the Marble beds form the clift"^, 
but both they and the beds beneath them are better seen at 
Peveril Point, where the coast crosses the strike of a number of 
small folds at right angles. The strata lie in a sharp sj-ncUne, 
within which are still sharper minor folds. The " broken-shell 
limestone," about 10 feet thick, and made iip of fragments of 
Cyrmia, with UniOy PaludiTia, and remains oi fishes and turtles, 
crops out at the foot of the cliff, and forms the northernmost of 
the reefs which extend eastwards from the point. It dips 
sharply southwards, but rises again about 70 yards further south, 
and then runs steadily up the top of the cUfF. The space between 
these two crops is occupied by the much-squeezed Upper Purbeck 
UniO' and Paludina-heds, The "Unio Beds" of Bristow's section 
lie next above the broken-shell limestone, but the Unio is more 
conspicuous a few feet higher up in the series (No. 12 of the 
Section, Fig. 122). Above this, again, two beds of limestone, 
the upper one blue, and the lower red, but both crowded with 

* StrcUa below the Chalky p. 200. Footnote. 
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Paludina carinifera, can be readily identified; they are the 
well-known Purbeck Marble, which has been in use ror several 
centtiries for the internal decorative work of cathedrals, and 
has been quarried for that purpose as far west as Kingston. 
Both in tne Paludina marble and the Unio limestones the 
interior of the shells is often filled with a soft, earthy, greenish 
mineral, insoluble in dilute hydrochloric acid, and somewhat 
resembling glauconite — a mineral which, however, has hitherto 
been found only in marine sediments. 

The limestones mentioned above are interstratified with shales 
containing Cyprids and layers of fibrous carbonate of lime locally 
known as " beef" The crystals are arranged at right angles to 
the layer in which they occur. They are "usually found shooting 
upwards from a band of perished bivalves, and appear due to a 
change in the condition of the shells on which tney rest. The 
connection of these bands of *beef* with deposits of bivalve 
shells is most strikingly seen in the neighbournood of Osming- 
ton." * With the carbonate of lime are associated sulphate of 
lime in the form of selenite and sulphate of alumina in the form 
of alum, all being the result of recent chemical action in the 
shales. 

The "Chief Beef Beds," however, of Bristow's Section lie 
immediately below the " broken-shell limestone." They consist 
of light and dark shales, sometimes finely laminated, with 
numerous crushed specimens of Cyrena and Cy prides; the total 
thickness being about 34 feet. 

The Corbula Beds, which underlie the Beef Beds, take their 
name from the abundance of that shell, but contain also Melania, 
Pecten, Cardiurti (?) and other fossils confirming' their marine 
origin. They contain more limestone than the Beef Beds, but 
are much split up by shales which contain alum and beef and 
present no essential difference from those above. "Near the top 
of the Corbula Beds there is a prominent band of broken-shell 
limestone with yellow sandy seams, and overlying this is a layer 
marked [in Bristow's Section] Toad's Eye Limestone, which 
contains irregular seams of indurated marl, and has curious 
tridactyl and vermiform markings on its surface."t 

The upper building-stones, like those at a lower horizon, have 
in places oeen quamed in the cliffs, where old excavations and 
tunnels remain to mark the spots (Jurassic Memoir, vol. v., 
p. 252), but they are more extensively worked to the south-west 
of Swanage. Measuring from the Wnite Roach to the top of the 
Cinder Bed, we find in this group about 51 feet of alternations of 
slabby limestone with shale-partings. Remains of fishes and 
turtles occur in several of the beds, while in others are found 
Cyprides, Cyrena, Pahulina and oysters, together with plant- 
remains, the whole suggesting brackish-water estuarine conditions. 
Macrorhynchus occurs in the Downs Vein at the base of the group, 
and Archceonisctcs in a shale band 23 feet higher up. 

* Fisher : On the Purbeck Strata of Dorsetshire. Tmns. CnmbrUlge Phil 
Soc.j vol. ix., part 4 (1855). 
t Prof, T, H» Jones, Quart. Joum, Geol. Soc, vol. xli., p. 323. 
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This group rests upon the Cinder Bed, the most conspicuous 
and constant band in the Piirbeck series. It is inade up almost 
entirely of a compacted mass of the shells of Onlren dlstorta, but 
contains also other marine shells. In the upper part there are 
scarcely any shells except that oyster, but "in the middle portion 
is a band not above a foot thick which contauis the Hemicidaria 
purbeckevn'iH and its spines, with Ssj-puke mii^led with the 
oysters. The lower portion affords another species of oyster, 
broader than the 0. diHUiiia, and a Civrdiwm.."* Bristow records 
also Pern-a and Trigmi in. 

Beneath the Cinder Bed we again encounter a freshwater fauna, 
in which are included Cyprin, Cyreita, C&rbalu, luid AMkiim, 
together with the remains of insects, fishes, turtles, and the reptile 
Nuihetes destructor. The limestone next below the Cinder has 
been quarried under the name of " Feather Bed," while sixteen 
feet below the same horizon there occurs an easily recognised 
white limestone 3 feet thick with black chert-nodules. This 
" Flint Bed" contains Pnliultna, Vtdv<tt<i, Physii, Pliiuorl>iji and 
Cyrena according to Bristow. Four feet below it a black car- 
bonaceous shale, 10 inches thick, and containing insects luid fishes, 
is readily identified, and serves as a guide to the less conspicuous 
"mammal bed," which lies 10 feet lower down again. 

FiQ. 123. 

Junction of Lf/ieer and Middle Pnrlieck Bedf, Dnrhton Jiav 

(H. B .Wootlward). 




ria Flintbed 

9. Khalo and marl 

8. Marl with tliin limestone on t«i> 

7. lilack shale 

6. ShatcM and marln 

5. Hard limestone 

4. Soft marls 

3. Hard marl and limestone 
. 2, (.Irey earthy bed with Mammals 
!■ 1. Hard marl. 

■ Fislper, op. cif. 
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The Mammal bed, which has been selected as the base of the 
Middle Purbeck division, is a brown carbonaceous earthy layer or 
" dirt bed," ^yith occasional chert, filling inequalities oi the bed 
below. Its interesting contents have already been referred to 
(p. 85). Most of the specimens were obtained by Mr. Beckles in 
a quarry which he opened for the special purpose of searching 
this band near the top of the cUfF, and a few yards north of the 
Refreshment house (Fig. 122). 

The Lower Piurbeck strata of Durlston Bay consist for the 
most part of pale clays with irregular masses of gypsum, but 
include also some hard tufas at their base, at Durlston Head. 
In the upper part, though probably not marine, they are of salt- 
water origin, for they contain casts of crystals of rock-salt, 
the cavities being filled with carbonate of lime, with a trace of 
sulphate of baryta, according to Mr. Fisher. Fluoride of 
calcium seems also to be present in the rock, according to the 
same observer, the whole suggesting to him that the stone formed 
the muddy surface of a saltern, subject at times to be dried 
slowly. It is interesting to note that m these strata the shells so 
common at other horizons become extremely scarce, while on 
the other hand insect-remains were washed or blown into the 
brine in abundance. A section of the insect-beds given W Mr. 
Fisher shews a succession of conditions of the ancient surface — 
" The clubs of the antennae of large beetles occur, with segments 
and other portions of the bodies, but the most abundant remains 
are elytra and wings. All the orders are represented." These 
insect-beds, as measured by Mr. Fisher, are 15 feet thick; they 
commence 14 feet below the Mammal bed, and 15 inches below 
a blue marl with Sei'pvXd, 

Forty-five feet below them, and below the large masses of gypsum 
which were formerly worked here for makmg plaster-of-Paris, 
there is a cream-coloured marly limestone also " containing 
insects, associated with Cardia and Hydrobia. It was from this 
bed (116 of Mr. Austin's section) that the very beautifully 
preserved hemipterous insect in the Woodwardian Museum was 
obtained. This is the lower insect-bed of the Lower Purbecks, 
but eljrtra and small wings associated with vegetable matter 
continue to occur occasionally wherever the strata are of a texture 
favourable to their preservation. The Archaeoniscus has been 
found in this last-mentioned stratum." (Fisher, op. cit) 

The continuity of the section in Durlston is broken by a largo 
double fault at the zigzag path which leads up to the Refresh- 
ment room. The two parts of the fault almost meet at the foot 
of the cliflt", but diverge upwards ; the northernmost throws the 
Cinder Bed from the top nearly to the bottom of the cliff, the 
second throws it some few feet below the beach, from beneath 
which it rises again about 180 yards further on. For a time, 
therefore, we cross over the same strata we have already seen on 
the north side of the fault, keeping on the Corbula Beds if we 
follow the path along the clift*, but crossing the Cinder, Mammal, 
and Lower Piu-beck strata in succession if we keep to the beach. 
The strata b^low the lower Insect-bed consist of clays and 
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Cypris-shales, with a band of olive-brown mudstone in the lowor 
part, which contains Are}uvonm:iLe. Theso rest upon a breccia, 
coinposeci of fragments of Cyprid -limestone with a few fragments 
of chert cemented together, an example of the brecciation which 
has been already described as so often affecting this part of the 
Pnrbeck series. 

At Diirlston Head, however, the complication is increased by 
faults indubitably of post-Purbock age. The first of these we 
can prove by the fact that the Cinder Bed in the upper part of 
the cliff is thrown down southwards below Durlston Castle, 
though we cannot detect it in the soft claj-s at the foot of the cliff. 
The second is a downthrow north of about 80 feet, and can be 

Via. 124. 
Section at Durhlon. Head (H. B, Woodward). 




7. Cypris Shales. 4. Soft Cap. 

6. Limestones and Shales. 3. Hard Cap. 

5. Broken Beds. 2. Portland freeBtone. 

I. Portland cherty liuiestono. 

found in tracing the junction of the Pnrbeck and Portland rocks 
roimd the headland. Between the two are seven or eight small 
steps, shifting the Purbeck base again and again, and giving a 
false appearance of unconformity between the two fonnations. 
The lowest Purbeck rocks, known as the Soft and Hard Caps, 
arc irregidarly laminated brown tufaceous hmes tones. A 
conspicuous parting separates the two caps, and perhaps 
represents the dirt-bed of the coast further west A basement 
dirt-bed 3 inches thick separates the Purbeck and Portland 
stones. 

According to Bristow's measurements (Vertical Sections, Sheet 
22) the thickness of the Upper Purbeck is here 60 feet 7 inches, 
of the Middle Purbeck 166 feet inches, and of the Ijower 
Purbeck 169 feet 6 inches, ^ving a total of 30(i feet 9 inches. 

Diirlstim to St. Alhnv'x Head. 
From Durlston Head westwanls the Ixiwcr Purbeck rocks 
generally form the brow of a dangerous cliff, but the Cinder Bed 
can be easily trace<l through a nuiiil>er of old quarries from 
one to two hundred yards inland. About 300 yards north of 
theso the Cinder Bed crops out again, though it should be there 
far underground, the repetition of the outcrop being aecounted 
for by the southerly downthrow mentioned above. The north- 
erly downthrow of Durlston Head cuts the crop of the Cinder 
Bed north of the Lighthouse, and intersects the cliff 1,050 yards 
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further west; it has diminished, however, to 25 feet. Just beyond 
it the following section is easy of access : — 

Ofie mile west of Anvil Point. 

Feet. 
Waving bands of laminated limestone and shale, sliglitly 
contorted ... ... ... ... ... ... ... 5 to 6 

Brown bituminous and cellular limestone (tufa), with 

chert on top 1 to 2 

Dirt-l>ed — a layer of white sand and calcite, with seams 

of brown limestone ^ 

Portland Stone— fine-grained limestone of marly texture— ZMr/«/fr 

Near this point characteristic brecciation of the Lower Purl)cck 
limestones develops suddenly for about 800 yards. Tlic breccia- 
tion affects about 20 feet of strata, and extends up into the 
waving and laminated limestone of the above section. The tufa 
below it presents rounded protul)erances resembling the tree- 
bosses of Lul worth (p. 102). Half an inch of brown earth or 
" dirt " separates the tufa from the Portland Stone. The dirt 
bed is accessible also near Seacombe up the Scacombe Valley, 
but is better exposed up the west branch of VVinspit Bottom, 
where cellular tufa 2 to 2^ feet thick is separated by six inches 
of limestone-breccia from the Portland Stone.* Another con- 
venient section occurs in the edge of the quarries 150 yards 
south of the chapel on St. Alban's Head, where a thin skin of 
Purbeck caps overspreads the Portland Stone for some distance. 

Warharroir. 

The next coast - section of the Purbeck rocks occurs at 
Worbarrow. The base of the formation nms along the pre- 
cipitous part of Gad Clift* from 6 to 40 feet below the brow, and 
then descends to a cove east of the Tout,t known as Pond field, 
where it and the beds al)Ove it as far as the Cinder Bed are 
easily accessible. 

The following section was noted in the west side of the cove: — 

Pontlfteld^ ]VorfMtrroii\ 

Fket. 

/Broken bands, about ..► . 15 

ditto rubbly, frapnents small -1 

Tufaceoas limestone, the ca,vities liiied with erystiils 
of quartz, and the residue fnnii hydit>chlorio add 
consisting largely of doubly terminated crystals 

of that mineral ... \ Xo -i 

Creamy laminated and wavy limestone ii 

H.ird brown tufaceous limestone ... 2 to 1 

Ihconstant dirt-bed to 1 

\Creamy lam! :iat<Kl limestone •» .*> 

Portland Stone 



Lower 
Purbeck. 



* Lyncheta, or old cultivation terraceH, are especially con**i)ieuous on some of 
the hill-sides near Worth. Such terraces are i»artly due to the <lownwaMhinjj 
of the soil having l>een artificially checke*!. On the Isle of Portland land is stili 
cultivated in long strips from 10 to 2U yards in width, and known as "lawns '* 
This seems to l>e a consequence of what Hutchins refers to as the ancient 
tenure of gavelkind, the lands of the father Ijeing at his death e<iually divided 
among his sons or next of kin. 

t The name Tout is applied to several conspicuous points in this j)art of 
England, and is probably aerive<l from the old English totals to look out, or spy. 
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Tlu> tnfaceoiis liiiiCRtone with miartz-crystnls inontionetl In 
this section lias lieen CKauiintxl by Mr. W. W. Watis, who 
ftirnishcs the following note upon it :— 

E. 2844. This in a limestone full of erystalliue quartz. The bnlk of the 
quartz occura in the cHvities, atauding out in crystals from the side.', 




but many crystals occur C(ii[i])lete.y embedded in the limestone. They nro 
often jierfcct in shaiie, giviuR sjiiiiiietrical lia)<al sections or loucitudinal 
sections showing prism niid iiyramid faces. It is i|uit« iibvious that they 
have been formed in titii. They contain no trace of any origiual grit-grains 
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rouiul which they could have Ixjcn built, but here and there grains of calcite 
showing: that the limestone has not always been completely rei)laced. 

The limestone itself shows no trace of organisms, and is made up 
entirely of crystalline grains of calcite without crystal edges, even where 
lx>rdenng the c^ivities, although here the grains are larger in size. 

These observations are (juite consistent with the idea that the limeston^i 
has been a cavernous tufa subsccjuently silicified by percolation of water 
bearing silica in solution. 

On the west side of the Tout the whole group, with the 
exception of some of the upper beds, is exposed. It will be 
noticed that much of the Lower Purbeck marl of the Durlston 
Bay section has been replaced here by limestone, while on the 
other hand the Swanage building-stones have lost importance. 
Gypsum occurs at about the same horizon as at Durlston. The 
Cmder Bed and a limestone seven feet below it, with black flints, 
stand out conspicuously, the former croppinjj out on the hill-top 
a few yards south of the flagstaff. The Umo-beds form a steep 
face of rock 12 yards south of the Lifeboat House, and arc 
followed northwards by the following strata: — 

Worharrow Bay. 

Ft. In. 
Wcalden : — Wliite sand and red clay, the base running 
under the north end of the Coastguard cottages 
Grey clays with ferruginous bands and^ 

nodules containing /Ww^//7*^e Uibout 50 

Gap ; ])artly blue red and purple shales ... J 
Paiitdtn/i-MmeAtorm, red at the top, under the 

south wall of the Lifeboiit I loiLse 

Gap, chiefly blue clay 

Pa/7*</t/ia-limestone 

\./ l^ll^JL \JcirLI ••• ••• ••• ••• ••• ••• ••• 

Purbeck. -l Limestone 

Shelly shale ... ... ... 

( ireen marly limestone with Unio 

Limestone and marl in thin beds ... * 

^ *li c M V ••• ••• ••• ••• ••• ••• ••• 

Hard shelly limestone, Pahidina aV)undant on toj) 

Shales with calcareous band and *' beof "... 

Green limestone with Unio^ VI yards south of the 

jjoai/Xiousc ••• ••• ... ... ••• ... 

The separation of Purbeck from Wealden, always arl)itrary, is 
here additionally difficult from the obscurity of tliat part of the 
section. According to Bristow's measurements (Vertical Sections, 
Sheet 22) the thickness of the Upper Purbeck at Worbarrow 
is 49 feet 3 inches, of the Middle Purbeck 89 feet () inches, 
and of the Lower Purbeck 152 feet, giving a total of 2J)0 feet 
9 inches. 

Muijc Bay. 

A small cove to the west of the Mupe Rocks affords the most 
complete section from the Wealden down to the Portland Stone 
on the whole coast. So far from helping in the separation of the 
Purbeck and Wealden groups, the evidence only conKrms the 
completeness of the passage of the one into the other. The 
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following section was measured in company with Mr. H, K. 
Woodward : — 




Bftani Hole, Wi-nt of Mupc Be;/, 



Wealdeii ; — White saml-mok 

TjamJTiiited Miid atid c\ay 
Clay witli laininai of sand 
Kand of clay-JronHtonc 
Clay with laminic of sand . 



3 

S 

1 6 
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(The divuiion between WealcJen and Purlnick may I* iirbitnirily 
taken here). 
In>iisU>ne with Cypiidta uunelDt't (E. Forl>en) and 
Cmiriikn tii'ieivulata (Sowerby), van adjuiicta 

(Jones)* 1 

Mailytlay 2 (I 

Ureeiiiah clay with much lignite 2 fi 

(irocniiih blue clay 1 6 

Red ealcAreoiiH clay with I'ulwHwi « 

Hreyish blue clay 3 

Heiidinh cky with bones of turtle 1 (J 

(Jreyday 1 o 

IteddiHh and mottled clay with /'x/m'/ri'i abundant 2 U 

(jreeniith Mhellr )iniet<t(iiie 4 

Shetl-marl «itn lignite 6 

Mottled eluy 2 

Khell-marl 3 

Mottled clay with /Wwi/n-i 2 ti 

7*«/«(/7«(i-IiineHlonc or " .Marble," containiog also 

Unii, 9 

TIm-i " Brokcn-slicU " Liniestoiio and Cinder Bed with the liiue- 
stono between them once fonnwl a, nntiiral breakwater on the 
south side of Mupe Bay, but were qimrried down to the sea-level 
some years ago. A second and fltill more niinous natural break- 
water marks the outcrop of the Portland Stone, it has, however, 
been broken iip by the sea into a, row of alwut fifteen septirato 
stacks, four of which still retain a small cfip and pinnacle of 
Lower Purlx^ck tufa and "broken bands." In Bacon Hole, as 
remarked by Mr. Woodward, " a cave has been formed at 
the i miction of the Portland and Purt>eck Beds, by re- 
moval of slabs of the Hard Cap. The Lower Purbeck beds 
hero include brecclated and bandetl layers, and the Hard Cap 
is separate<l from the Soft Cap by a Dirt Bed contain- 
ing pebbles of limestone. Tlie Soft Cap is much broken in 
places, and, indeed, merges npwanls into the ' Broken Bands.' 
These again are overlaid by the Cypris Freestone, also mwh. 
shattered and broken in places. The upper portions of the Hani 
Cockle Beds stand out in prominent twinds, overlaid by the Soft 
Cockle Beds, and higher up the cherty limestone i^raiu forms a, 
hard band, and, together with overlying Cinder Beds, runs out in 
ledges on the shore." (Jurassic Memoir, vol. v., p. 2.55.) 

Kiii. 127. 
Snfi',n -It /{.iron IfiJe .!/»/« 7Ai//(H B Wo.>ilw.ird) 



:^^tes 



4. Shul^salidl..! 
:t. Itrokcn Be<k 
i. ('a|w. 
I. Portland Ktone. 

AlHuit 20 feet shown. 




■ Tliiw*' ilptcniiiiiatioHM wrrc kimlly iiiiule hy I'm!. T. Itu|N'rt Joi 
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The thickness of the Upper Piirl>eck at Miipe Bay, acconliiif;; 
to Hristow (Vortical Sections. Sheet 22), is .50 feet 5 inches ; of the 
Midtlle Purljeck, -57 feet 4 intihes; and of the Lower I'urlA'ck, 
142 fet't U inches, giving a total of 250 feet H int^hes. 

Alxtiit midway lietwoon Bacon Hole and Lnlworth Cove there 
oconrs the most reniarkaMe exhibition on the whole coast of the 
Pirt BchI, with nunierotis trunks and stools of troes, and of the 
" broken bauds " above it. The lower and vertical part of the clitt' 
consists of Portland St-ono. and a bnwwl leilge above, not difficult 
of access, gives the view alhidetl to. The ledge itself consists of 
the Hard and Soft Caps, the Dirt Bed between them being 
freqnently exposed as a black gravel with pebbles of liniostoiio 




raiij,'ihg from li lo l« im^h.'s in Ihickiu^ss. This i-rsls on an 
maliilallni,Mind np].l.>-niiirknl surfii.f of llu- liifa Wlow, or Hani 
Cap. Anotlicv imjM'i-sislt'iit partiiii,' or jios-sibly dirl-bi-d o<'ciii-s 
5 feel [invcr in llu- Infu. nn<l by lookhig over the clge of the 
ledge we can sec that ihal. rock i-esls directly upon the Portland 
Stone, with a sharp and slightly undulating ]unction, but without 
evidence of actual discordance. This junction lies about 15 feet 
U'low the principal iJirt Bed. 

Above the Dirt Bed lies another very irregidar mass of tufaccona 
limestone, the Soft Cap. from 2 to 4 feet thick, which encloses 
the lives refemtl to. As a geneiiU rule ihi' tufa eompleteiy 
eiivi>]op.'s till- tri'e, or rather stump, rising into ii rounded pro- 
ruberniii'c in order tr. do so, l>i[t in nmnv the l>i>ss or "burr" thus 
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fonned has a hollow in the top, narrowing downwanls conieally 
till it reaches the apex of the tree-stunm. 

Where a stump is enclosed the boss is roinid, or nearly so, but 
when a prostrate trunk constitutes the imcleus the coatings of tufa 
assume an oval form (Fig. 1 28). Black chert not mfrequently wraps 
round the upper part of £he boss, and the tree-trunk itself has 
often been replaced by silica. All the characters described above 
are admirably shown m the large numbers of " burrs " which stud 
this ledge of the cliff, and one "burr" in particular, slightly 
shifted from its original position and broken m half, displays its 
internal structure and still contains renmants of a silicitied tree- 
trunk. This specimen is illustrated in Plate II., in which also is 
seen the " soft cap " with a hollow beneath it caused by the 
weathering out of the gravelly dirt-bed. 

Directly upon the irregular surface of this tufa rests a tufaceous 
limestone, undulating and varying from 1 to 2 feet in thickness, 
and this is immediately succeeded by the " broken bands " to 
which allusion has already been made (p. 80). Examination ol 
the cliff at different points at onc^e shows that the l)r(»cciation 
does not always extend upwards to the same horizon in the series. 
Thus, strata which are midisturbed at Worbarrow and Lulworth 
are " broken " in this intennediate section, and the Cypris Free- 
stone of Bristow's section of Lulworth, together with the lower 
3i feet of the Hard Cockle Beds, are all involved in ruin. The 
bed described by him as " Dark grey, thinly laminat^^'d shale and 
marl, with thin layers of sandy limestone, more finely laminated 
and more marly and weathering pale in the lower foot, 2 feet 
2 inches," is that which was observed by Mr. Fisher to fill 
inequaUties in the surface of the " broken beds." About 25 feet 
of strata have therefore contributed to the breccia in this cliff. 

To illustrate the points referred to in the above description, 
Plate III. has been prepared from a photogravure, for which 1 am 
indebted to Mr. H. Wilmer. The junction of the Purbeck and 
Portland straUi is conspicuous on the left, near the top of the 
vertical cliff. The " cjips " with several " burrs " fonii the inclined 
platform, immediately upon which lie the " broken beds," showing 
the stiiges by which complete brecciation is reached. Above them 
are seen undisturbed limestones. 



LuliViu'lh. 

The eiust side of Lulworth Cove shows a rather less marked 
development of the same features. The brecciation is compara- 
tively trifling and the " l)urrs" are not so numerous or accessible. 
Some contortions, however, in the Upper Purbeck group, obviously 
connected with the Isle of Purbeck disturbance, call for notice. 
The Cinder Bed and strata below it dip at about 30' northwards, 
but the former, just at the soa-level, is lient sharply up for a few 
feet before finaliy disappearing. On a clos(» examination of the 
comparatively soft strata lying above the cinder we find this little 
A-shaped fold growing in huportance, until in (he T/^/o-beds it. 
measures borween 20 and 30 yards from foot to apex. The A l>eing 
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placwi soiiiowhat on its side tlie stnttii of its northern limb are 
nivertwl. and this inversion continues through the Marble beds 
of the Upper Pnrbeck and far up into the Wealden. Among the 
inverted strata a Imnd of Paladlna-limcstone can be detected, 
but most of the olays seen at this horizon at Worbarrow and 
Mupe Buys are stiueozod out. The same type of distiirl)ancc can 
be traceil along tne Upper Pnrbeck outcrop west of Lulworth, 
and is particularly well seen in Stair Hole. 



Iltl L I ■<> / (H h Woodward). 
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a Marly freshwater Beds.~] 13. Corbula and Beef Beds. ~1 

7. Soft C!.>ckle Beds. , 12. Kcailop Beds. | w. . ., 

«■ Hard. Cockle «cds. ] p^^^^ U. nt^nnarme Rods. 1- « S. 

f>. (-'ypnM treestoiica. . 10. t.inrter Bed, 

4. Broken Beds. 9. ChertyFreHliwaterBedBj 

3. Hiiftt'ap. 

a. Hard Cap. J 

1. Portland St<me. 

At Dungy Head, h»)wever, a part of the fold is exposed in 
which the st[uecKing was still more intense, with the result that 
not only the Upper Purbeck but most of the lower division is 
nipped out, in the manner shown in Plate IX. The Beef and 
Cmder Be<ls serve to show the horizon of what remains of the 
Purbeck group. 

Tile same sort of soueezing aeeounis for the absence of the 
lower part of the Wcaklen, all the Upper, and much of the Middle 
Purbei:k at Hurdle Door. The plane of squeeze coincides with 
the iKxlding, and but for the abs<?n<;e of certain members in the 
well-known sc([uen'-f^ of PurU'ck rocks would have been dithcult 
to detect. Similar squeezes probably occur in the Wealden and 
ciTUiiuly in tlif Upper On^tiWH'OUs Rocks (p. llii). 

TIk- thickuL'-ss of the T'pper Purbeitk of Jjulworth accord- 
ing to liristow and Wliitji.k(!r (Vertical Sections, Sheet 22) is 
27 ft. (i in., of the Jfiddle Purbeck 55 ft 4 iiL, of the Lower 
Purbeck 93 ft. 5 in., giving a total of 176 ft. 3 in. An exact 
iit'jasurcment, however, is impossible in conse<iucncc of the 
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distortion of all the softer ineiiil)ers of the group; the true 
thickness is without doubt considerably greater than that shown 
in the clifl'. 

The series of coast-exposures of the Purbeck Rocks ends with 
those incomplete and distorted sections* but the complete 
sequence is preserved still further west at Ridgeway. We now 
retiun to tne eastern part of the district for the purpose of 
describing in order the inland sections, of which the Ridgeway 
forms part, 

Inland Sections. 
SauiKtge to Worharrow. 

Within this tract are situated nearly all the quarries from 
which the well-known Purbeck Stone is raised, most of them, in 
fact, lying within a mile to the south-west of Swanage, while much 
of the town itself is built upon the spoil from old workings. The 
bands in requisition occur m the Middle Purbeck and just above 
the Cinder Bed. There are nearly a hundred quarries, all of 
which are worked underground by means of inclined planes, or 
drift-ways cut across the bedding. The industry is ancient, and 
the stone wa.s largelv " used in rebuilding London after the Fire, 
particularly St. Paul's Cathedral ; and for paving the streets and 
courts." It wiis employed also in Westnunster Bridge in 1750, 
and of late years in Ramsgate Pier.f Peculiar privileges were 
claimeil by the quarrymen, and none were a<:lmittod to the com- 
pany save the direct descendants of quarrymen. The stone is now 
)ed at Swanage, but was formerly carried to Owre on the 
estuary, the ri^ht of way thither l>eing preserved by articles 
dated l()97-8, in which "provision is miule tor a football to be 
carried to Owre, and a present to be maxle of one pound of pepper 
jis an acknowledgement "} 

The " Marble Beds " crop out under the main street of Swanage, 
and have been quarried almost continuously for five miles west- 
wards. They seem to have been worked, like the building-stone, by 
inclined planes, but the quarries are now full of water and mud. 
According to Hutchins colunms of Purbeck marl)le were placed 
in Salisbury Cathedral in 1258, and it was more recently quarried 
at Woodyhyde for the restoration of the Temple Churc^h in 
London. "The quarries resorted to in the thirteenth century seem 
to have been mostly situated at Quarr and Downshay " (Hutchins, 
p. 466). Of late years the marble has been raised by means of 
shafts in a few places only, wlien occasion arose. 

The pit referred to by Mr. Woodward as being open in 1884, 
and situated just south-ea.st of the farm buildings at Easton, lies 




* The small cxjiasure of Holworth near Wliitc Nothe in takeu with the 
OHmingtoii SectionH (p. 107). 

t Hutchhis^ History and Anfl^/nifiaf o/t/w County of DoiMct. 3rtl. Ed. by W. 
Shipp and J. W. Hodsun, p. 4(54. 
X lb, p. 083. 
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150 yards north of the fann now known as Coombe, half a mile 
east of Langton. He gives the follo^ving section : — 

Uj)j)€7' PtivhecJc J]eds near Langton, 

Ft. In. 
Two bauds of marble— the upi^er bed 2 to 3 inches thick : 

tlie lower 4 to 5 inches. The Ixeds are broken up, and 

only remnants occur in the soil. 
Flaggy marble, much weathered : Paludltm on joints ... 

Shales with " race," and thin flaggy limestone 

Paludina-marble, nmch broken by joints, and occurring in 

int<irrui>ted masses 

Clays and calcareous shales with " nice" 

Brown limestone, blue-hearted 

Paludina-marble 

Shaly parting 

Paludina-marble, irregular bed 

Calcareous shales with " race " and thin limestone-bands 

Paludina-marble 

Paludina-marble 

Paludina-marble (another 1 )ed j ust exj M:)sed) 

The marble at this quarry is variable, and jjreen, bluish-grey, 
and of*(nisionally red in (u)lour — where iron-stame<l ; it generally 
weathers brown outside. (Jura,ssic Memoir, vol. v., p. 254.) 

In a shaft 000 yards west of Do>v'Tishay the main IkxI proved 
to be two feet thick, while an old quarry 800 yanls furtner on 
showed thn>e feet of nuxrble. Between Scoles Farm and Blashen- 
well a sharp little spidine, probably akin to the folds seen in the 
Upper Purbeek near Lid worth, introduces a narrow outlier of the 
Marble Beds. South-west of Orchard the rock is being quarried 
for use in the Cement Works at Newfoundout, and it is worthy 
of note that the Memorial Church at Kingston, Isle of PurbccK, 
was built entirely from stone and marble raised on the estate. 
At Orchard the long line of marble quarries ceases, but blocks of 
marble up to a foot in thickness occur along the outcrop south of 
Steeple, and the bed exists m a more or less attenuated fonn as 
far jis Mupe Bay. 

Througnout the whole of this area the outcrop of the Cinder 
Bed is ejisily traced, and forms a guide to the horizon of the 
innumerable quarries. A small outlier of that rock survives in 
a fra<j:mentarv condition on the hill south-east of Worth. 



(^Imldnn, J*if.i'(t'r!l, O-'^miiKfltni , Had JJi iinmilK'. 

A siiudl exposure of Tppcr and Middle Purbeck strata marks 
the axis of the Chaldon anticline, and .some old limestone-quarries 
in them are said to have been opened for stone for Burton Church. 
On the south side the Purbeck strata dip gently Ix^neath the 
Wealden, but on the north side are unconfonnably overlain by, 
or possibly faulted against Upp(?r Cretaceous Rocks. 

The long narrow outrrop romnl the Poxwell anticline gives the 
whole se(|ueuc(^ on its south side. The Cinder Bed, and occasion- 
ally tln' Becif H(h1s, can he identitied, but the position of the 
Tapper Purbeck is only inferred. The numerous quairies are all 



PURBECK BEDS. 107 

in the Lower Purbcck limestones, and one of them yielded the 
following section : — 

Ow€ hundred yards east of Pojrwefi Lfxlge. 

Ft. In. 

(Ijaniinated limestone and shale 6 

Hard tufa with silicified trees in the lower part. . 5 

Dirt-bed i 

Tufa 6 to 8 

l)irt-l>ed ... ... ... ... ... ... J 

Portland Stone, with many fossils, seen to 6 6 

North of the Home (or Grove) Farm the Beef and Cinder Beds 
are well exposed, and the base of the Piirbeck is again visible : — 

Two hundred t/ards north-west (tf the Home Form. 

Ft. In. 

Ijower Purl>eck : — Tufa ... 3 

T> »*i A ^*. r Chert A\ith fossils 2 

Portland ^^tone | Lj^^ej^tone with fossils, seen to ... 3 

Osmington Church and much of the village stands on the Beef 
Beds at the west end of the Upton syncHne. C'urv^ing round to 
the south and then t<) the east the rurbeck group passes imder 
the horizontal Upper (Iroonsand of Sandy Barrow, l)Ut emerges 
jigain for a few yards in the vallov n(»ar ()smington Mills, where, 
however, a few ovc^rgrown pits and i'ragments of Cinder and Beef 
m the soil furnish the only clue to their ])()siti()n. From this 
point to Holworth they are concealed again beneath the (ireen- 
sand, buteivst of the north and south fault at that house the Lower 
Purbeck occur in their proper position on the top of the Portland 
Stone. The section here exposed was measured by Mr. 
Woodward.* 

Holworth Ifotise^ White Xothe. 



Lower 



Purbeck \ 
Beds. 



'^ Creamy limestones and shales ... 

Hard marls, sandy and granular oolitic be<is with 

one or two chert-bands : CyprU )mrheckensis. . 

Fissile limestones (Purbeck *' slates ") ... 5 

Hard creamy marl 

Thin irregular dirt-layer 



Ft. In. 



Hard irregidar bitummous limestone 



to fi 





1 


2 





1 


2 


6 





1 


1 








2 



Dirt-bed with irregular calcareous seams 
Irregular decom I )(>s(mI sandy limestone ... 
Laminat<*d clav antl dirt with fisli-rcmains 
Pale compact bituminous and <'hcrty limestone 

with casts of ^'///r//^( ; sandy at toi) ... ... 1 ;i 

Portland Stone. -Irregular beds of '' Poach," chalky 
limestone and oolite (see p. 08). 

The position of the Purbeck base on Chalbury and the adjacent 
hill west of Bincond)e is marked by frequent appearances of the 
massive tufa (" cap ") associated with the dirt-beds, though the 
actual junction with the Portlandian is rarely visible. The best 
exposure is furnished in" the quarry on the south-west side of the 
camp, of which the section is given on ]>. (iO. 

* " .Inrassic Kocks of Pritain," vol. v., p. 2o9. 
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The liuiestones above the tufas were formerly worked under 
ground for use in Dorchester. They lie nearly norizontally, but 
suddenly plunge do\vTi northwards at 70° near the Ridgeway 
Fault at Greenhill Biirton. The same steep inclination is 
observable west of the Bincombe overthrust mass of Lower 
Oolites, but the strike slightly diverging from the line of fault 
soon leaves room for some wealden to come in between the 
Purbeck and the faulted Chalk. 



li'aUjcwayy Ujncai/j and Fortiahatn. 

The cutting for the approach to the Bincombe Tunnel furnished 
data for a section by Mr. Fisher * which was included by Bristow 
in the series of rurbeck sections forming Sheet 22 of the 
Vertical Sections of the Geological Survey. The railway-cuttings 
had been described by Mr. (. H. Weston and Captain L. L. B. 
Ibbetsont, " who gave detailed measurements of tne strata, but 
included with the Wealden division some beds that were subse- 

?uently grouped with the Purbeck Beds by Messrs. Bristow and 
Isher, while they included with the Portland Beds strata shown 
by Forbes to be Purbeck.^'J (Junussic Memoir, p. 259.) The 
true base of the Purbeck can be seen in the quarries 200 yanls 
west of the railway, m one of which the following details were 
observed : — 

UiniKiy Quarry. 



Ix)wcr . 
Pur])eck.\ 



Portland 
Stone 



/ Laminated limestone 

Massive limestone, " broken " in places at the 

Yellow clayey ] )arting 

Limestone, very irregular, the lower 2 feet a tufa 

D'rt lie \ ' Laminated brown earth 

^ ' ^ U)arkeai-thy gravel (the fragments small) 
White limestone with nests of brown chert weather- 
ing into a white impalpable powder 

Lannnated limestone with chert-ncxiulesat the base 

Shale and laminated limestone with chert 

Fine hard limestone full of small shells (C*/cl(t»?) 

adhering to 

Oolitic limestone with Portlandian fossils 

( 'hert, dense black ... ... ... 

J-jllilt^oLCJIl v* ••• ••• ••• ••• ••• ••• 

Cliert-nmiule.s, dense black 

Soft white limestone like chalk ; black chert in 

small twig-shafKid nodules and other shai)es ... 

Chert-nodules, dense black 

Soft white liuiestone as a))ove 

('liert-band, <lense black 

P'ine cream v limestone 

Beds not seen, alK)ut ... 

Limestone with numerous large nodules of black 

chert seen to 



Ft. In. 
5 
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4 





T) 





1 


6 


1 


3 


2 


6 





1 


^ 


G 



12 



• • • 


1 





• • • 





1 


• • • 


5 





• • • 


18 





black 






• • • 


20 






* Tram. Cambnth/c Phil. Soc, vol. ix., p. 4, ISfM. 

+ Quart. Journ. Oeol. Soc.y vol. viii., p. 110. See also Weston, i6., vol. iv., 
pp. 2r)2-2r>4. 

X Gcikie, Mv.vinir of Ethcard Forbes, p. 403. 
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The lowest band of the Purbeck and the top bed of the Portland 
Stone are quarried out in one block, but the two separate cleanly 
and easily when hammered, so that it is not easy to get a hand- 
specimen showing both. The Dirt-bed, though thin at Ridgeway, 
contains large tree-trunks. " The surface seems to have been 
covered with fresh water before it was a forest, and just beneath 
the ancient mould is a band covered with the scales of fish 
(Histionotus hreviceps). The thickness is only four inches. . . 
Then we have another four-inch band, equally abounding in the 
remains of a very large species of Archsooniscus. . . . This 
bed at a spot six miles to the east (Upton) is full of casts of a 
small Paludina."* 

At the horizon of the " broken bands " there sometunes occur 
at Ridgeway, according to Mr. Fisher, laminated shales contain- 
ing impressions of the wings of insects and scales of fish, but no 
shells. Brecciation, however, is not absent at the horizon, as we 
see in the above section, but its comparative insignificance here, 
close to the Ridgeway disturbance, is difficult to explain on the 
supposition that it is due to post-Cretaceous earth-movements. 

The building-stones worked at Upway belong to the Cypris 
freestones of the Lower Purbeck, and not to the Middle Purbeck, 
as at Swanage. Three courses have been worked, and the Top 
Rock, which is the uppermost member of the Cypris group, con- 
tains fish-scales, as well as the Cypris jmrbeckensis, from which 
the name is taken. 

Immediately above the Cypris freestones comes the Lower 
Insect Bed of Mr. Fisher, a hard, marly rock 1 foot 9 inches thick, 
with streaky bedding, and containing " a great variety of wings, 
perhaps more than an average number of them being orthopterous. 
In this bed, too, is found not unfrequently a small chrysalis, and 
also a small aquatic insect allied to Notonecta." Three feet 
above this lies a band of white stone about 3^ feet thick and 
much used for quoins and other purposes; it is composed of a 
mass of Citrdia. This is overlam by the Soft Cockle Beds, 
characterised by a brackish or estuarine fauna, among which Mr. 
Fisher mentions Herpuhi, CovhiiUt, Cardlum, Leda, Modiola, 
Ostrea, and Gytltera. A hard, marly rock in this group is used 
for cement-making, and some limestones above are both ournt for 
lime and employed in interior work. 

The Upper Insect Beds of Mr. Fisher, which come next above, 
lie 16 feet below the Cinder Bed. " In some spots . . . the 
individual elytra are full as abundant as at Durlstone. A pre- 
vailing parallelism of the wingciuses, which lie N.N.W. and S.h^.E., 
indicates a particular direction in the current." 

The Chert Beds yield specimens of Physa, Ptdudina, 
PUinorh'is, Valvaiu, turtle-bones, fish-teeth, multitudes of Cham 
seeds, &c., some in beautiful preservation. A purplish layer in 
the upper part contains brackish-water shells, and a shaly stone 
in the lower part is full of carbonized impressions of a branchinj^ 
aquatic plant. 

The Cinder Bed, which crops out at the south end of the short 

* Fisher, Tran^, Camb, PhU, Hoc, vol. ix., p. 12 (1855). 
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railway-tuiinel, consists of two parts — the upper composed of 
Ostrea dUtorta, and the lower containing also many Cardia. 

The strata above the Cinder, which yield so many turtles and 
fish at Durlston Bay, are here unimportant, and contain chiefly 
Cyclades and Cy-pricies. In the lower part of the Corbula Beds 
(or Peetcn Beds) Mr. Fisher records Thrac'tH, MtKliola, Penw, 
Fecten, &c., and notes at their base 2 feet of ripple-marked sand- 
stone, splitting into slabs, the marks indicating a stream from the 
W.N. W. These beds crop out in the short tunnel in the Ridge- 
way railway-cuttmg. 

The Upper Purbeck beds are, as noted by Mr. Fisher, on the whole 
much coarser and more sandy in then* texture at Ridgeway than 
at Durlston, and contain a larger proportion of the spoils of the 
land, in the shape of lignite and plants, &c. The best specimens 
of Unio have been obtained here, but no insect-remams have 
been recorded. Small fragments of Paludina-limestone occur in 
the railway-cutting on the north side of the short tunnel. 

The thickness of the Upper Purbeck at Ridgeway, accordmg 
to Bristow and Fisher (Vertical Sections, Sheet 22), is 49 feet 
1 inch: of the Middle Purbeck, 52 feet; and of the Lower 
Purbeck, 88 feet 4 inches ; giving a total of 189 feet 5 inches. 

Between Ridgeway and Portisham there is no section requiring 
special notice. The strata lie in a syncline, which is cut across 
ouliquely by the Ridgeway Fault. The Cinder Bed has been 
identified at intervals both north and south of the axis, and north 
of Friar W addon the soil indicates the presence of mottled clay, 
which suggests Upper Purbeck, or possibly WeaJden. Some of 
the limestones a little above the Cinder are so impure that at the 
outcrop, where they have been decalcified, they have left a 
sufficient residue of white sand to have been wortn digging. 

Above Little Waddon the tufa at the base of tne Lower 
Purbeck stands out conspicuously. At Portisham the Lower 
Purbeck and Portland Stone have both been worked, though the 
latter is now abancloned. The following section was noted in 
1890 in the side of the easternmost branch of the tramway shown 
in the (i-inch map :* — 

Quarry y East of Portishdm. 

Ft. In. 
Lamiiiated limestone, undulating so as to 

fill up hollows of the surface beneath ... 4 to 6 
Tufa in great lenticular masses, one of 
which, measuring 13x4x3 feet, encloses 
the trunk of a large tree (Pig. 130) ... to 4 
Lower Purbeck j Dii-t with hnnps of chert and irregular 
Beds. masses of white marl ; very irregular, 

but about 6 

Irregular and undulating laminated lime- 
stone to 16 

Shaly seam 2 

Lanuna ted limestone, swelling out at times ... 1 6 

( Fossil iferous limestone 4 
Line of large chert-iKxiules 1 
Limestone in beds of 2 to 3 feet each, with chert- 
nodules ; base not seen 10 



* See also " Jurrasic Rocks of Britain," vol. v., p. 261, 
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The " tufa in great leaticular masses " is replaced horizontally 
Bs well as overlain by laminated limestone. This could be 
well seen in the side of the cutting just below the drum at the 
top of the inclined plane. There an erect tree-tnmk about eight 
feet hi^h stood with its base in the Dirt Bed, and in a slight 
depression in the laminated limestone Ik.'1ow the Dirt Bed The 
tnmk was Imbedded in a very irregularly cone-shaped mass of 
structureless tufa, which was itself surrouuded aJid covered over 
by laminated limestone. It was obvious that the tree had been 




broken off eight feet above the ground, but never overturned : 
the broken stump then fonned the nucleus for an a^r^^g^tion of 
tufa, at the same time that the laminated material was being 
laid down in the surrounding water. 

In Fig. 130 is shewn the ctdcareous envelope of a prostrate 
trunk found on the lower Dirt Bed at Portishani. The mass was 
15 feet long and 3 feet in diameter at itJ^ thickest part. The 
cavity which had originally been occiipiwi by the trunk still 
ret lined fragments of silicitied wood. 

It will lie noticed that the Dirt Bed i.i here only three feet above 
the Portland Stone, as compared with 11 feet !) inches at Upwa}-. 
The difference seems to be duo to the absence of the nia-ssivo 
tufas of the latter section. A well at " The Buildings " north- 
east of the quarry was sunk to a depth of 180 feet, and is said 
to have pa.sse(l through aboiit G4 feet of Purl)eck Beds, and 
34 feet of Portland Stone, into the Portland Sanil. 
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CHAPTER VIII.— THE ISLE OF PORTLAND. 

General Features. 

This island forms the only relic of the Portlandian escarpment 
of the southern side of the Weymouth anticline, and owes its 
survival to the hardness of the limestone to which it gives its 
name. Following the nile usually obtaining in these anticlines 
the strata dip at a gentle angle southwards,* and the Portland 
and Purbeck Rocks form a long dip-slope, descending from a 
maxinuun height of 495 feet above Ordnance Datum at the north 
end of the island to about 30 feet at Portland Bill. The Portland 
Stone fonns an almost continuous cliff round the island, in- 
accessible for the greater part of the distance ; the Portland Sand 
crops out in a steep slope beneath generally overspread by fallen 
blocks, while the Kimmeridge Clay gives the gentler slopes of 
the northern foot of the island, nesting oh the inclined plateau 
of Portland Stone the Lower Purbeck strata reach a thickness 
of nearly 100 feet near Southwell, but thin gradually away to a 
feather-edge among the stone quarries towards the north. It 
seems from the description by Websterj- and a map by Buckland 
and De la Beche| that the Purbeck rocks must have covered the 
northern part of the island, though they have long since been 
completely quarried away. 

The waste of the island is proceeding more rapidly than might 
be supposed from the massive appearance of the rocks. In the 
northern part it is accomplished spasmodically by land-slips. The 
sea by clearin«f the cUhvis from the foot of the cliflf leaves the 
Portlandian free to move seawards on the Kunmeridge Clay; 
great fissures appear in the Portland Stone more or less parallel 
to the shore, and the rock descends in huge slices, gradually 
acquiring a steep landward dip, and finally breaking up into 
large blocks as they descend. The Southwell Landslip south of 
Ruius Castle ])rcsents such features ; other landslips nave been 
described by Hutchins as occurring in 1665, 1694-95, 1784 and 
1792.§ These slips took place on the north-east side of the 
island, where their remains still encumber the lower slopes. In 
1858 an area of 25 acres of undercliff subsided, causing the 
sinking of an enormous accunuilation of quarry-spoil. Here also 
the rocks in their descent assumed a steep inland dip, and some 
garden-plots which had previously sloped towards the sea at an 
angle ot 25"*, were turnecl through an angle of 90** so as to slope 

* The exact <lii> has l»een deterniinwl by fixing tlie height alwve the 
Rea of the base of tiie Purbeck rocks at intervalH along the east and west side of 
the inhiml. At Eastou the dip is due south at 1 in 27, at Weston S.9" E. at 1 
in 43, and in the southern part of the island S. 3 TE. at 1 in 44. This gradual 
swinging rouml ))ointM to the closing in of the anticline at no great distance 
eastwards. 

t Trans. Geol. hot.^ Ser. 2, vol. ii., p. 43. 

X Ihid.^ ser. 2, vol. iv., Plate I. 

§ The Hifttory and AntiquUies of the County of Dorset. 3rd Ed. by W. Shipp 
and J. W. Hodson, 1863, p. 826. See also W. D. Conylieare and W. Bucklancl, 
Memoir on Landslips, 1840, p. 9. 
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at an angle of 45** in the opposite direction.* As a result of these 
repeated slips the whole of th(; outcrop of the Kinun<^ridge C-lay 
is buried except in the foot of the slope along the north-east 
shore, while the Portland Sand is only partly uncovered for a 
short distance under West Cliff, in one or two spots at the north 
end, in the Prison Tramway to the Breakwater, and for a few 
yanls under Grove Clifl^'. 

Some fissures in the Portland and Purbec-k rocks, which were 
first noticed by Fitton,+ run in a general X.K.-S.W. direction, 
and attain a depth of upwards of 80 f(^et with a width ranging 
from a few inches to a few feet. In the nuussivo l^>rtIand Stone 
they are usually empty, except for stalactitic deposits, but in the 
more plastic Purbeck tho^ are choked by the strata having sagged 
downwards, sometimes without parting. There is no sign at the 
surface of the existence of these chasms. They may be attributed 
to the widening of joints, partly by the dissolving away of the 
Umestone walls, but more by differential movements between the 
massive limestone and the shales above and below them under 
varying conditions of temperature and moisture. Such pheno- 
mena are by no means confined to the Isle of Portlaiid. By 
Mr. Fisher tJaey were described as the result of a ponderous stone 
structure having been raised by nature upon a bad foundation. 
He examined one of them in which bones mwl been discovered.* 

Qifdrrying ovd Quarry-Sec(ioih'<. 

The quarries for which the island has long been famous seem 
to have been extensively worked for nearly three centuries. 
According to Hutchins the stone " first came into repute in the 
time of James I., who made use of it by the aavice of his 
architects for the banqueting house at Whitehall [built 1619-22]. 
St. Paul's and many other magJiificent edifices were built vriili 
it." § The total output for tne whole island was reported at 
24,000 t^)ns in 1839, while 22,995 tons of block with 8,547 tons 
of roach were conveyed on the Portland railway in 1855, The 
largest amount thus conveyed is recorded at 81,(349 tons in 18G5 ; 
in 1882 the amount was 45,967. Jn addition to these amounts 
between 5,000 and 10,000 tons are computed to have been 
exported annually in other ways. The above calculation does 
not mclude the ^Umo quaiTiea bv convicts from the Crown 
Quarries for various Government Works, or that used in the 
construction of the breakwater between 1847 and 1862.|| 

The best stone is obtained from the upper or non-cherty sub- 
division of the Portland Stone. It o(!curs in two bands, one, 
known as the "Whit Bed," near the top, and the other, the "Base 
Bed," near the bottom of the sub-division. Between the two 
there is a limestone with much chert, known as the "Curf Beds." 
As nearly all the quarries shew also a varying thickness of 

* Damon, Geology of Weymouth., &c., 2n(l Ed., 1884, p. 158. 
t Trans. Geol. Soc, ser. 2, vol. iv., p. 218. 
X (rcoloffi^fy vol. vi., p. 250. 

§ Hutcfiins' History and A niiquitlcs of the County of Dorset., 3rcl Ed. 
II These statl*4ticM are taken from Damon's (ieolhtft) of Weymouth y 2Tid Eid.^ 
pp. 93, 94. 
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Lower Purbeck strata, it will be convenient to describe the 
Portland and Purbeck strata of the island together. 

The following sections of quarries have been selected with a 
view to illustrating the changes undergone by the strata in 
their range through the island :~ 



Khgbarrow Quarries* 



Ft. In. 



/ 



Lower 
Purbeck / 



6 





1 





4 





2 








2 


2 





1 


4 


Otol 






Platy or laminated limestone, broken and 

weathered (" shifting nibble ") 

Yellow Clay 
13. Massive laminated limestone (" hard slate") . 

12. Hard streaked stone (*' bacon-tier ") 

Greenish clay, about ... 

11. Fine-grained argillaceous limestone, drying 
very white : used for holystone (" -^^ish- 

fjpr "^ 

UA Wl- § • B • »fft t»* ••• ••« •»• 

10. Tufaceous limestone, used for building in the 

Island, chiefly in chimneys ("burr") 
9. Dark carbonaceous clay with fragnients of 
limestone and wood (" ton dirt-bed") 
strata \ 8. Tufaceous limestone ("gristle") ; in the lower 
(part of). part traverser! by holes (" chaff-holes ") 

2 to 8 inches in aiameter and 5 to 6 feet 
lon^, sometimes branching and filled i\ith 
fossil- wood. The holes are generally nearly 
horizontal or slightly inclined (" top-cap ") 

about 8 ft. or 9 
Carbonaceous clay and gravel ("lower dirt 

bed") 3 inches to 

7. Hard brown tufaceous limestone about 1 to 

2 feet, but very variable ("skull-cap") ... 1 
Carbonaceous jmrting ; sometimes a chert-band 
with Ontracoda (" dirt ") to 



/ 



Portland ^ 
Stone I 
(part of) 





6 
2 









6 






/ 6. Oolitic limestone, honey-combed by the em])ty 
moulds of Trifjmiiu, Cetiihiuyn^ «S:c. 

SI V/CffV/JA / ••• ••• ••• t*« ••• O 

itic limestone ( " whit-bed ") 5 

One or two layers of chert ("the rising") 

4. Oolitic limestone (" bottom whit-bed ) ... 3 
3. Limestone with much chert (" flinty beds "), 

A mrnirnttes nigantev^ 4 

Limestone witn much chert ("curf ") 3 

2. Oolitic limestone with numerous casts of 

Trufonia^ <fec. ("base-lxid roiich") 1 

1 . Oolitic limestone (" base-lxid ") G 

Section continued in an inclined plane leading to the 
quarries of Messrs. Steward k Co. 

Parting 

Hard hmestone... 1 ft. in. to 2 

Limestone with cheii: ("chert-l>eds "). About 
8 feet below the " ba.se-bed roach " lies a 
limestone ^ith interlacing threads of chert 
(the " flint-bed ") which nms through the 

whole island 

' Evenly-bedded limestone (" flat beds ") 

i Massive fossiliferouslime^stone with some chert 

I Clay, about ... ... ... 

\ Limestone, seen to 

* Measured in company with Mr. A. M. Wallis, by whom the qnarrymen'a 
names for the strata were supplieil. See also " Jurassic Kbcks of Britain," vol. v. . 
pp. 198, 262. 

336 Hi 



3 





55 


a 


2 


a 


12 





6 





10 
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Fio. 132. 

Se c t io n a t Ki n (j - 
f*a)T7'(yif\ Ptn-tlnnd 
IL B. Wcxxlwanl \ 







: - 1 c=o 



h 



K 



f^ 



,1- 



Ft. 
2 


In. 



8 





1 

4 


6 




The inclined plane in which the lower part 
of the section given above was measured 
shows also* : — 

4. Oolitic limestone ("bottom wliit-bcd ") 
3. Limestone with layers of chert alKmt 

1 foot apart (" curf ") ... ... 

2. Limestone, full of casts of Tin(f(mia^ 

etc. (" base-bed roach ") 

L Fine oolitic lime.stone (" base-bed ") . . . 

West Qwirrie».* 

Marl with layers of lime- 
stone, top not seen 

Hard limestone 

Darkish clay and stone 

White laminated limestone 
^ siaL-6 ) ••. ... ... 

Yel lowish-green clay 

13. Hard laminated limestone 

("slate") ... ... 3 ft. to 4 

12. Hard streaked limestone 

("bacon-tier'-) ... 1ft. to 2 

Vi«^Xci*Y ••• ••• ••• ••• 

1 1 . Fine-grained argillaceous lime- 
stone ("aish") 

10. Tufaceous limestone ("burr ") 

9. Carbonaceous layer (" top 

dirt-l>ed") from 1 to 12 

inches generally 8 

8. Tufaceous limestone ("top- 
cap") with many casts of 
tree-trunks in white tufa 
("chaif-holes") ... 6 ft to 8 
CarbonaceoiLs layer, imper- 

sistent ... 3 

7. Hard brown tufaceous lime- 

8t<me (skull-c i) ...2 ft. to 3 
Limestone fidl of Trig<mia^ 

&c.(" whit-bed roach ") ... 3 
Oolitic limestone (" whit- 
bed "). At the south end of 
the quarries this becomes 
nearly all " roach," and is 
not marketable 12 



o 

as 

J 

CO 

o 

0) 



o 
. 1 



9 





3 





2 





4 





1 





4 





2 








2 


2 





1 









0. 



.'). 



£Ji 



►55 



Flenh Pits, tme t/iile soutk of the West Qiian^^ies.* 

Marls with layers of limestone, top not seon ... 

Hard limestone (" hard tier ") 

White and dark clay 

White laminated linic."tr:.c 

v^iay ... ... ... ... ... ... aoouL 

13. Hard laminated limestone (" slate "), in i)laces 
completely broken up and twisteid, tnough 

the bed below is undisturbed 

12. Streaked linjestonc (" baccm-tier ")) 
,11. Fine-grained limestone (" aish ") / 



Ft. 


In 


40 





4 





1 





6 





1 





5 





4 






* Measured in company with Mr. A. M. Walli**, by whom the qnarrymen'a 
naine^ for the strata were sujipUed, 
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1^ 



It 



Fr. 

I 



r 10. Tiifaceous limestone (" burr ") 

9. Gmvel of limestone-fragnienta (" toji dirt-lied "), 
resting on a markedly-eroded surface of the 
l^ below 1 in. to 

8. Tufaceoas limestone ("top cap") with a 

divisional plane (** rising ') in the middle ... 10 
Gravel and carlx>naceous earth (** lower dirt- 
bed") i in. to 

7. Hard brown tulciceoiLs limestone ("stull- 

cap y *.. ... ... ... *.. i^iii. to o 

6. Limestone, full of Triffonia^ kc. (" whit-bed 

rf»Ai»h "^ 

5. Oolitic limestone, with layers of chert in the 

lower 2 feet (" whit- bed ") 

2. Limestone, full of Trifjonia, <fcc. ('* base-bed 

L UcirL/UL I ••• ••• «•• ••• ••• ••• 

1. Oolitic limestone (" base-bed ") 

Limestone, with a layer of chert in the lower 

L^CvA U ••• ••• ■•• ••• •■• ••• 

vyllt^i V ••• ••• ■•• ••• ■•■ I 

Dark-grey calcareoiLs chert, about 3 feet thick !- 
Black chert J 



4 

13 

2 
5 

6 

4 



In. 

u 



4 



1 
















In this section erosion of the " top cap " beneath the " top dirt- 
bed" was conspicuous, the gravel constituting the dirt-bed 
having here and there eaten into the underlying tufa to a depth 
of 2 feet. 



Qvarry aUa4*hed to the Convict E^tahlishment. 




Ft. In 

Laminated limestone 

Plav O 1 

^^^ m€mj ••• •■• ••• ••• ••• ••• ••> Vi^ X 

Laminated limestone; 1 ft. G in. to 2 

10. Hard tufaceous limestone (" burr ") ... 1 ft. to 1 6 

9. Carbonaceous layer (" top dirt-l>ed ") 6 

8. Tufaceous limestone ("top cajj") ... b it. to 9 

Carljonaceous layer (" lower clirt-l^ed ") ... 2 

7. Hard tufaceous limestone (" skull-cap "^ 3 in. to 9 

6. Limestone, full of Trtr/c/nia, «fcc. (" roacn ") . . . 2 6 

5. Oolitic limestone (" whit-l>ed ") 9 

Chert and limestone 3 

Limestone, base not seen ... 



The cUffs near Rufus Castle afibrded the following section to 
Mr. Woodward : — 



Lower Purbeck JJ^^^^^'I^^^^^ 

Beds (part oQ. [q limestones with thin' dirt layers *. *. .'. 

Oolitic limCvStone with shelly patches ("roach") 
at different horizons, and occasional layers 

and nodules of chert 

Oolitic limestone with two bands of pale chert 

near top, and about eight bands of darker 

^ chert beneath, in even and irregular layers 

and nodules, and with an occasional oblKjue 

vein of chert 

Shelly limestome with 0.s7/rr/ 

Buff sandy limestones with large black scattered 

LXxmA vCv ••• ••• ••• ••• •■• ■•• 



Portland 
Stone. 



Ft. In. 



10 



28 



22 
2 








10 



(cofitinved). 
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Ft. Ik. 
Limestone mtli smooth lenticular layers of 

x/XXwl 1/ ••• ■•• ••• ••• ••• ••« L L\^ 

Sandy bed ... ... ... ... ... ... 1 

Portland Stone J Shelly limestone with thin interrupted but 
/ .• -7X Q\cT\ band of chert; Animoniies giyanteus^ 

Triijonvt ... ... ... 2 

Very shelly limest4)ne with occassional nodules 
, of chert. (Spring thrown out at base) ... 6 

Clay (ob.scured) 

Portland , Hardened calcareous sand, blue and brown, 

Sand. j much honey-combed, with crystals of calc- 

V sjmr ; AtujnoniteH fj?j>U.r ... ... ,., 

On the west cliff, 350 to 400 yards north of Portland Bill, I 
observed the following section : — 

Ft. In. 
Hard laminated limestone ("slate") contem- 
poraneously brecciated or " broken " ... 8 
Hard laminated limestone (" slate ") ... 6 

/ X £\ \ 8. Tufaceous limestone (" top or cap ") ... 6 

^pa oi;. Carlx>naceou8 i)arting(" lower dirt-bed")... 

1 7. Tufaceous limestones (** skull-cap ") 1 

^ xariing ... ... i.. ««. •«. ... 

Portland Stone 



Lower Purbeck / 



. li 



A few yards west of this section the lower dirt-bed was inches 
thick, and was immediately overlain by 14 feet of "broken" 
laminated limestone, while 100 yards to the north it was 1 inch 
thick, and overlain by no less than 30 feet of " broken beds." 

Close to the Bill of Portland, but still on its wTSt side, some 
giiarries were worked about 1840 and were reopened in 1889. 
The measurements here are : — 



•T. 


In. 


6 








2 


2 






T.nw«r Purbfli'k f ^^"""i^ted limestone (" slate ' ) 

T.o w- !!n -! Carbonaceous layer (" lower dirt-bed ") 1 in. to 
^pan oi;. (^ -. Xufaccous limestone (" skull-cap ") 

Portland Stone/ ^- I^";^^^^"^^ [^^If ^"^P^y ^"^^^^s of Trirfonui, 

/^^^x^^A , f\ 1 ivc. ( roacn ) a 

^trjp t>ea oj;, y - (^^j • ^.^. jin^estone (" whit-l>ed ") 

From these .sections it would appear that the *' bun*," " upper 
dirt-bed," and " top-cap " are not represented at the southern end 
ot the island. At Southwell, however, both dirt-beds are shown. 

Old qwimj in clijf at Southwell 

Laminat^^d limestone 

10. Limestone (" burr ") 

9. Carbonaceous layer (" upper dirt-bed ") 

Lower Purl)eck ' , Tuftuieous limestone (" top cap ") ^ '''* .^ 

" Laminated limestone ... 6 in. to 

/Pufaceous limestone, ma.s.sive 
Carbonaceousshale("lowordii*t-bed") 1 in. to 
7. Tufaceous limestone (" skull-caj) ") 9 in. to 



Cimrt oO- Q 



Ft. 


In. 


3 





1 


6 


1 





5 





1 





6 








6 


1 






Tortland Stone 



t.. *>• ••• ... 4*t ••• t** 



Thickness. 


Depth. 


Ft. 


In. 


Ft. In. 


50 





50 6 


9 





59 


16 





75 6 


8 


3 


83 9 


59 





142 9 


127 


3 


270 
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The ^n-eatest thickness of Purbeck strata occurs north and 
west of Southwell, and there must be not much less than 100 feet 
of these beds in the cUflF about W.N.W. of that village. In 1892 
a shaft was sunk for the Portland Urban Sanitary Authority at a 
point midway between the village and the western cliff', and at 
a level of 170 feet above Onlnance Datum. The shaft was 
230 feet deep, and a boring was made from its bottom for a 
further 40 feet. At 220 feetdepth galleries were driven north,south, 
east, and west for distances of 85 to 40 feet. Tlie water stood at 
1721 feet from the surface, that is nearly at sea-level, and the 
yield was about 90,000 gallons a day, but the effect of continued 
pumping was to draw in salt water. The section proved was a.s 
follows : — * 



Ix)wer Purl >eck 

r "Koacir' 

Portland I "Whit-bed' 

Stone I Rock and .strata not described 

I Impure limestone and " flint " 

P( jrtland Sands 

Kinmieridge Clay 

Subsequently a shaft was sunk in the Chalk in Uould's 
Bottom ncixr t^pway, on the north side of the Ridgeway Fault, 
at a point 285 feet above Ordnance Datum. The shaft is 102 feet 
deep with a borehole to a further depth of GO feet. Water was 
reached at 75 feet below the surface, and a larger supply was met 
with at 85 feet. After pumping for some time the yield of the 
well was found to be above 300,000 gallons in 24 hours. 

At the (Tovernment Waterworks at Chene, N.E. of Southwell, 
a shaft has been sunk, and from it upwards of 200 feet of galleries 
have been driven in the top of the Portland Sand. The water 
issues from a tissure in the gallery, and the yield has been 
50,000 gallons a day. The joints in this cliff' run about N.15^E. 

Between Easton and Rufus Castle the Portland Stone is over- 
lain by from 14 to 25 feet of Purbeck strata, and in the brow 
of the cliff" north of the Castle by from 10 to 80 feet of those 
rocks. North of the Prison the Purbeck caps and the upper 
part of the Portland Stone (whit-bed and base-bed) have been 
quarried away and the underlying cherty subdivision was being 
worked in 1890 for a pier at Castle ton. Further north again ana 
extending to within 200 yards of the Verne Ditch, there are old 
quarries levelled and grassed over from which the stone is said 
to have been raised in 1710. The tramway leading down from 
this part of the Island to the breakwater gives tlie following 
section below the cherty lower beds of the Portland Stone : — 





Ft. 


Limestone with nuich chert 




Limestone 


... e to 8 


V_>'lcl V ••• ••• ••• •»■ 


20 


Sandy limest^mc 


• .« • •4 i^ 



* The information concerning this well was communicated to Mr. Whitaker 
by Mr. J. L, Wel)wter. 
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The same strata were observed by Mr. Woodward at Clay Hopo 
on the West side of the Island as follows : — 

Limestones with chert. 

Pule liine.stx)ne Nvith oc(a.sional nodules of chert ; large 
Amnionit<3s at the ba.se. 

Soft marly limest^ me. 
Port! md l^luish-yellow ciilcareous sandy Ijeds, much fissured. 
Sand "^ Irregular bluish-yellow siindy limestone. 

Thick blue and yellow sandy marls with calcareous 
concretions and cement-stones. 
Kimmeridgc Clay. 

K ( II II I ivr id (Jr. Cli t If, 

The poor exposures of the Kimnieridgc Clay in the Isle of 
Portland eall for little remark. The uppermost zones are con- 
cealed everywhere by talus, and the "coal" which crops out 
between tide-marks off Ciustleton, and used to be dug out for fuel, 
is not easy of access : it is said to have been 10 mches thick. 
Keference will be made to the more recent fonuations on Portland 
in the Chapters dealing with such deposits. 

FoshUs of lite PoriUmd Stone and Sand, 

The following notes on the fossils of the strata enumerated in 
the sections given above, are taken from Prof. Blake's paper on 
the Portland Rocks of England. The "roach" (No. 6) is 
characterised by Cerithiwm 'ixrrfldndicavi (abundant), Sowerbya 
Dukei {rare)li\udlBu<chiwm natk'oides\^ = Natica eleyans] (rare), 
none of which occur in any other bed in Portland. TrigovUt 
(jibbosa, Lueina i)ortlnndica, Pccten kimcUonas, Ostren expniisay 
and Natica ekydihs survive in this bed from earUer times. The 
"Whit-bed" (No. 5) contains the true Anwwnites giganteim. 
The "curf" (No. 3) contams according to Damon abundant 
Ostrea solitar'ui, and occasionally laastrmc oblonga with its 
perforating JAthodoDii The "base-bed" also contains the 
I&Lstroia, 

Next below is a bed of variable thickness full of Trigonia 
gihbosa. In the Verne Ditch an exceptional thickness of nearly 
20 feet of rock is assigned to this band, and it resembles the 
" roach" except in containing Perna myt'doides. 

About 10 feet below the base-bed Scrpida gordialisand Ostrea 
TiVidtifoi^iis are abundant. Below this horizon comes the mam 
mass of the cherty series, in which Prof. Blake found Animwnitcs 
boUmienMt<, De Loriol, Trlgoina gibhosft^ T. incarva (which does 
not ascend into the higher beds), and a broad FevTui. To these 
beds a thickness of about 26 feet is iissigned. 

About 40 feet below the base-bed Prof. Blake noted a shell-bed 
7 feet 6 inches thick, and abounding in small oysters and Serpidiv. 
From this he obtained Amm(mlfe,9 j^f^cudogigaffy A. triplex (a 
very characteristic form), Pleurofamuria rugata and P. Rozeti, 
Carcliuvi disHimUey Cyprlna eloiigaia. Lima rtuftica, Pecten 
lamello8U8, Trigonia gibboscf, T, ivcurva^ and Pleii/roniya teUinia 
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This he takes as the base of the Portland Stone. The top bed of 
the Portland Sand is a stiff' blue marl, 12 to 14 feet tnick, in 
which he found no fossils. This presumably is the clay seen in 
the Tramway as noted on p. 119. 

Below it he notes about 26 feet of a liver-coloured mixture of 
marl and sand, with sandy cement-stones, in which occur Mytilus 
aatis»iAxlorenfii8y Fecten Holiduj^, Cyprina irajdicofa, C. eloinjatUy 
IsocardWy Avinwnite^ Boisdini (?) and A. hiplex. It rests upon 
an oyster-bed 7 feet thick and composed of Exoyyra bruntrutuna, 
and this in turn upon ten feet of yellow sandy beds with Cyprina 
elongata and an Area. 

Tne observations given above were made by Prof Blake beneath 
the Verne Fort, but on the western side of the Island he con- 
tinued his section for 30 feet further in a speckled blue and yellow 
sandy marl with calcareous concretions (doggers) which passes 
down into the Kinuneridge Clay. From this he records Aonvwn' 
ites hiplex, Natica incisa, n. sp., Lima holoniensis, Peeten 
Moriniy Avicula octuvia, Trigonia ineurvay T. mwricata, T. 
PeUati, Rhynchonella j)ovtlandiea, Diseina hamphrieaiana and 
Pleiironiya tellina in a vertical position. 

Two vertebne of Civioliosaurus portlundiciis, which htuX been 
known only in the Portlandian, were recorded by Mr. Lydekkcr in 
1890 from the Purbeck beds on Portland Island.* 



* Quart, Journ. Geol.Soc.y vol. xlvi., p. 47 (1890). The fossils were wrongly 
recorded a8 being from the Cinder Ik^d, wliich does not occur on Portland. 
They were obtained from the Aish Bod of the Lower Purbeck 
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CHAPTER IX.— LOWER CRETACEOUS. 



The Wealdkn Beds. 



(jciural Ai'couiff of ih(> St rot a, 

Tlie siuids, grits, and red or mottled clays which compose the 
bulk of this tormation attain a maxinmm thickness in the Isle 
of Purbeck of more than 2,000 feet ; but like nearly all the other 
rocks with which we are dealing, they thui away rapidly westwards, 
though they are still well aevelo2)ed in the furtnest kno^vn 
exposure, namely that at Ridgeway. At the eastern end of the 
Isfo of Purbeck we lind at the top of the formation some shales, 
limestones, and sandstone similar to and containing the fossils 
of the Wealden Shales of the Isle of Wight; the same strata 
have l)een detected at Corfc Castle also, but at WorbarroAv and 
westwards they disappear, in consequence of a in-iulual and 
conformable overlap by the Lower Greensand. Tiie complete 
passage of the Wealden downwards into the Purbeck strata has 
alreaoy been noted. 

The thinning of the Wealden Beds westwards is accompanied 
by an increasing coarseness in the sediment, sands replacing 
clays, and pebbly grits re})lacing sands hi that direction. A 
coarse grit with pebbles occurs at about the same horizon in all 
the coast-exposures, and has been noted on the map, but with 
this exception no horizon can be traced in such irregularly 
stratified ueds for more than a few hundred yards. Lignite 
occurs abundantly everywhere, and according to Fitton 
fragments of the trunks of r.ilicilied coniferous trees have been 
found in dark-brown inasstv in Swanage Bay. Huckland records 
the finding of bones of Iguanodon on tne shon^ half a mile north 
of that town,* and Mr. Fisher notes their abundant occurrence in 
the lowest beds of the Wealden at Ridgeway.f 

The character of the greater part of the formation forbids the 
supposition of its having been laid down in such lagoons as 

S)revailed in Purbeck times, but suggests the action of a river 
listributing clay, sand, and gravel very irregularly and locally on 
a subsiding area. For the most part it not only presents no 
indications of salt water, but gives positive evidence of fresh-water 
origm in the presence of Uvio (Fig. 115); the upjKa*most division 
however, the Wealden Shales, which persist throughout the 
South-east of England, the Isle of Wight, and part of tlie Isle of 
Purbeck, contain an estuarine fauna, and show a corresponding 
change in lithological character. They consist principally of 
dark, finely -beddecl muds, with occjisional thin limestones and 

* 'Trans. Gcof. tSoc., ser. 2, vol. iii., p. 428. 
t Tnnm. CamhUfgc Phil, i'oc, vol, ix., p. 3. 
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tine sandstones. The disappearance of tlic estuarine type 
westwards and the absence of the marine forms in the Weald 
Clay of Kent combine with the charact<'rs referred to above in 
suggesting thut the sea tcuvaitls which the Wcalden River was 
flowing lay to the south-east. 

Fill. l:t:i. 

l.jwia-Ahn /^rim-'irUii^'^ Itoill. l''i'oui the W'^Ml'U Kuds (.f lli;l;;iuiii. :',, 
nat. size. (Frum tbo tSuidt: tg thu ( Iwlogiful lA')iurtiiioiit, llritiuli Miistuiit, 
Part 11., tiK- ^3. imi) 




Fi<i. i:t4. 

Foiii- l"ir<-r lirl/' of Jf/»ii,iiHlf„i ; hixcr .S-trftic' 

Fit,,,, the »'«(/</(■« '/Ms „f iht hit «/ Wi'ilii. 

(,\ Vu:. 24.) 




Fig 135. Fio. i:J6. 

l\dadinii fiitvioram, Sow. Ci/pridm yiinigcm, Sow. x 12. 



© 
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WfiALtofiN BfiDS. 



Five great coast-sections of the Wealden fall within the area 
under description, namely Swanage, Worbarrow, and Mupe Bays, 
Lul worth Cove, and the Durdle promontory. These we will talte 
in order from east to west, and subsequently note the uiliers of 
Chaldon, Osmington, and Ridgeway. 

Wealdev. 

Fig. 137. 

Cyprin coniiyeni, Jones, Candona Mantelli, Jones. 



2a. 



la. 



lb. 



If 





Id. 




If. 



le. 



2/>. 



Jones. 



Candtfiui 

ManUlliy 

Jone8. 



Fkj. 



< 



A right valve of a young individual. 
A right valve of medium gi*owth. 
A long and low (narrow) variety ; right valve. 
A short and high (broad) variety ; left valve. 
The largest specimen ; outline of left valve. 
The largest specimen ; outline of edge-view of 
carapace. 

fFiG. 2a. Outline of a right valve. (Anterior end placed 

upwards.^ 
2/>. Outline of tne end view of the valve. 
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>» 
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la. 
Ih. 
Ic. 
Id. 
le. 

1/. 



Magnified 20 diam. ; drawn by Mr. C. 1). Sherbom, F.G.S. 



Sxvanctge (Plato XI.) and Coi^fe CaatU'.. 

The junction of the Wealden and Purbeck Beds is concealed at 
Swanage by Alluvium, and the southernmost sections show red 
clay and yellow or white sand, some 50 or 60 feet up in the 
fonner, with a dip of 18° to 20°. Half a mile north of Swanage, 
where Beach Road turns inland, a cliff commences and continues 
round the remainder of the bay ; here we find in ascending 
sequence mottled marl and sandstone alternating, then ^een sana 
with lignite, sandstone with interbedded shale and lignite, red 
marl and then three feet of coarse grit with little (juartz-pebbles, 
this last being on the same horizon as a pebbly grit which crops 
out in the western coves. Still continuing upwards we cross 

Seen sandy marl with lignite, a prominent bed of red marl, 
[lowed by white sand and ferruginous gritty sandstone, and at 
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a distance of one mile from Swanage arrive at a little ravine 
extending about 100 yards inland. The dip so far has varied from 
18° to 30°, but from this point northwards increases rapidly, until 
at the top of the Wealden Beds it exceeds 60°. In this distance 
(about 800 yards along the beach) we pass over sands with a thick 
band of red clay, white sandy clay and purple clay, and then some 
white sand and clay with much lignite and some lumps of iron- 
stone containing tlnio and much selenite, the latter probably 
derived from the decomposition of iron-p3a*ites, which is common 
in all the lignitiferous beds. Above these again some sandstone, 
purple clay«, and red and white clay and sand, in the upper part 
of which are imbedded broken trunks of trees. Here there is a 
considerable recess in the cUff caused bv foimdering, beyond 
which there occur sandstone and red marl, followed by the beds 
which are given below in descending order. 



Descending section of the Wealden Sh/tl^ at 
Pimfield uove, Swanage. 

Pcraa Bed (see p. 136.) 

/ Blue snale, broken up and redeiwsited, base 
now 866n ••■ ... ... ... ..a 

Beds not seen ... 

JdIU6 Sn8>16 ..• ..• ... ••. ••• 

Band containing Cyreruiy Ostrea, PalndinOy 
Cypris tubereuldUi,,. 

i31U6 SnSilQ ... ... ... ... ... 

Hard limestone with Cyremu, Ostrea, 
Paltuiina 



Ft. In. 



Wealden 
Shales. 



Wealden Sands, 



Blue shale : CyjyrU tvJbercvlata in the 
lowest inch ... 

Sandy shale 

Blue shale 

Hard grit with irregular base from ^ to ... 

Blue shale, about T. 

Soft yellow sandstone 

Shale and sand... 

I Beds not seen 

\ Shale with Cmn-is tiifjercuUita 

' Soft white sand, passing down into grey clays 

and white sanas with brown sandstones ... 70 
. Red marl, as descril >ed above. 
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6 


3 





2 





7 





3 






From the irregidar bedding and the var)dng inclination of the 
strata in Swanage Bay it is not easy to obtain direct measure- 
ments of the Wealden beds exposed, but an estimate can be 
made in the following manner :— The total breadth of outcrop is 
2,200 yards ; in the northern part of the outcrop the dip foUs 
from 62° to 18'' in a distance ot 700 yards. If we took the mean 
of 18" and QO" as the average dip in this belt we should obtain 
about 1,300 feet as the thickness of beds therein contained. The 
turnover of the strata, however, is usually somewhat rapid, and we 
shall be nearer the mark in taking 30° as the average inclination, 
and in assigning a thousand feet of strata to this belt. In the 
next 500 yards of outcrop the dip averages about 16°, which gives 
a thickness of 350 feet for this portion. There remains a distance 
of 1,000 yards in which the dip averages 20°, and in which, there- 
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tore, there is room for about a thousand feet of rocks. We thus 
arrive at 2,350 feet as the tottxl thickness of the Wcalden Beds of 
Swanage Bay. 

Following the outcrop inland we are led through an undulating 
or woody tract, with endless snmll exposures of sands and red or 
mottled clays, the former frequently rismg into small scarps, but 
never runnmg for more than a few hundred yards. Windmill 
Knap, near Godlingston, whicli presents more than usually bold 
features of this character, consists of a coarse quartz-grit on the 
same horizon as the gi'it mentioned above. At the base of the 
Wealden Beds a bold scarp nms parallel to and about 100 yards 
north of the line of old marble-quan-ies. The feature starts near 
Wilkswood Fann, passes under Quar Fanu, and continues to 
Woody hyde, while it reappears at intervals as far as West Orchard 
Exposures at the first-named two fanns show that it is due to a 
band of hard sandstone from 2 to 8 feet thick resting on soft 
white sand. Below it we see at Downshay some deep red clay 
passing down into grey clays, while above it, in the road nmning 
north near Haycraft, we get a glimpse of a variegated clay 
contaming a band of greenish limestone with Paladma, and 
again, 60 yards further on, of a grey and mottled clay with a 
seam of clay-ironstone containing the same fossil. This section 
prepares us for what becomes clear at Worbarrow and elsewhere, 
namely, that no line can l>e drawn which does not either include 
beds of Purbeck type in the Wealden or beds of Wealden type in 
the Purbeck, the.two formations being absolutely inseparable. 

A coarse grit on the same horizon as that mentioned above 
nms across the northern part of Corfe Couunon. It is exposed 
in the railway east of Town's End and again in a pit 200 yards 
east of the railway, where it is white and more than 20 feet thick. 
A second marked bed crosses the ('ommon 400 or 500 yards 
further south. Tu the cutting where the high road crosses the 
railway it contains fragments of sandstone and of reptiUan bones, 
as is so often the case in the Wealden Beds of the Isle of Wight 

At Corfe Castle? the Wealden Shales are seen for the last thne. 
They, with the Lower Greensand, were crossed in the cutting 
macle for a siding on the west side of the station, and though 
now grassed over yielded the following measurements to John 
Rhodes while engaged in collecting the fossils. The beds dip 
north at ^{f : — 

Section in the Gofxh Yard^ Corfe Castle Railway Station 

Ft. In. 

Brown, white, and red sand and laminated 
sandy loiun 80 

Laminated brown and yellow siindy clay ... 30 

Blue clay. This and the preceding bed crop 
out l)ehind a low sin^]K)rtirig wall .... 15 
r^J^l«oa',.ri / Ferruginous shale, with nodules of clay- 
ureensand , ironstone, the whole bed full of shell- 
fragments and ligiiite 

Blue and l)uff fossiliferous clay, i)ink at the 
top (Atherlield clay) 

Biind of ironstone with fossils, l)lack i>obl)les 
tlsh teeth, kc. (? the Penm Bed) 



Lower 

reensai 

(top not seen). 



13 


6 


20 





3 
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Wealden 
Beds. 



^ Hard gvey sandstone, irre^ailar : about 

Yellow sand 

Yellow loamy clay 

Ironstone and ferruginous clay with Vicnrya 

str(/inhif(ynnlA 

\ Laminated shale (like Cyprid-shale, but no 

Cyprids seen) 

Yellow loamy clay and sand 

Yellow sand 

Yellow loam 



Ft. 


In. 




1 to 3 


7 





•2 








10 


2 





20 





20 





54 






The section indicates that the upper division of the Wealden is 
losing its distinctive character as a shale, and passing westwards 
into sand and sandy clays. The occurrence of the Vicarya, 
however, links the beds with those of Puntield and the Isle of 
Wight. 

At Steeple the coarse cjuartz-grit reappears for about a mile. 
In some pits by the side of the road, 500 yards east of the church, 
it contains pebbles of quartz of the size of peas, and lignite. It 
comes in again at Tyneham, and nms thence to the centre of 
Worbarrow Bay 



Worharroiv B^n/. 
Dei<cemlin(j Section of the Wealdtti Btda, 

Lower (ireensand. {See p. 139). 
Wealden Beds : — 

Irregidar ferruginous seam ... ... ... 

(irey and ferruginous loamy sand with lignite 

Ochry grit 

White loamy sand 

Conspicuous blood-red or purple iron-band 

Ked, yellow, and white sandrock 

\J3l I. v* Y v Icw Y •■• ••• ■•■ ••• •«• ••• 

Wliitc loamy sand 

Stiif blue clay ... 

Grey sand, bright-bufF belo^\' 

Blue clay 

^ 7C«llvl ••■ ••• ••• ••• ••• ••• ••• 

v/JAycy Sciiici ••• •-• ■•• ••• ••• ••• 

Black feiTUgi nous sand 

White sand and clayey sand 

Pink sand ^v^th deej »-red bands 

Grey marls with j)urple sand in the upper i)art, and one 

or two ledges of sand 

Sand with lignite 

Variegated red and gi-ey mail 

l^c%llU. ••• ••■ •••' ••• ••• •■• ••• 

Purple marls 

-t Jitf 111 liC ••• ••■ ••■ ••• ••• ••• ••• 

Ferruginous gi'it with lignite 

Grey or greenish marls 

White sand and clay 

Bright- bull' sand with irony veins 

\Jil \7Y v/lct.V ••• ••• ••• ••• ••• ••• 

Jl liriM6 ClilV ••• » n • ••• ••• ••* ••• 



Ft. In. 






1—2 
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2—4 


18 
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13 
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10 





3 
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3 





17 





20 





52 
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100 
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30 
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11 
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13 





47 
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Wealden Beds — continued. 

Grey and purple clay 

■^ M,%%X \A &111/ ••• ••• ••• ••• ••• ••• •■• 

Sand and grey clay 

Tough grey and puri)le clay 

Very white sand ana clay \\dth bands of white sandrock 

Red and green marls 

White loamy sand with lignite and black streaks 

White loamy sand 

Coarse quartz-grit, 6 inches to 

J-wvU Uldil 1««« ••• ••• •■• ■•• ,,, «., •»• 

Fine white sand 

Red and mottled marls 

Alternations of green marl and white sand 

Quartz-grit, inconstant and current-bedded 

Buff and red sands, bright-red above 

Grey lignite with lignite and tree-trunks, one^ slightly 
flattened, measuring two feet across by eight inches in 

l/IllClVUCoS ••• ••• ••• •.. ... ... ••• 

oanus vone ••• «•• «•* «*. •.. «.. ... 

Red and grey clay with bands of sandstone 

Grey marl jyassing down into red marl 

Kvancisione ••• ••• «.. ... ... ... ... 

Grey clay with much lignite and bands of sand 

Red and green marl 

Grey clay with lignite 

xvtsu i/Jciy ••• •*• ••. ... ... ... ... ... 

Clays with lignite, base not seen 



Ft. 


In 


30 





2 





13 





35 





27 





40 





21 





14 





4 





23 





15 





32 





66 





13 





60 





15 





8 





100 





50 





20 





30 





50 





10 





8 





10 






1,097 



iBOa 



Hero we reach the mouth of the stream which enters the sea 
at Worbarrow, and lose the clift-section ; but inland, along or near 
the banks of the stream, we find red and grey clay, then white 
sand, and red clav again, the last resting upon a grey clay with 
Pahulina in nodfules, which passes under the north end of the 
Coastguard Station, and forms the commencement of the Upper 
Purbeck. The distance from the stream to this bed is 80 yards, 
and, with a dip of 86^, allows room for about 140 feet of strata, 
thus giving the total thickness of the Wealden Beds as 1,237 feet. 



Mu2)e Bay. 

In Mupe Bay the Wealden Beds occupy a breadth of 275 jards 
which, with a dip ranging from 75° in the upper to 50° m the 
lower beds, indicates a thickness of about 750 feet. A quartz-grit, 
with pebbles of white quartz up to half an inch ux length, occurs 
270 leet from the top, and doubtless corresponds to the grit 
noticed in Worbarrow Bay and elsewhere. The lower beds of the 
Wealden consist of grey sand with much lignite, followed down- 
wards by red clay and white sandstone, interlaminated with clay. 
A detailed section of the junction beds of the Wealden and 
Purbeck, as measured in Bacon Hole, a small bay to the west of 
Mupe Rocks, is given on p. 100. 



WEALDEN BEBS. 129 



Lnhvorth and Man o' War Ccrues, 

In the cliffs at Liilworth the quartz-grit fornis a marked feature. 
The strata above it occur in the following sequence : — 

VpiHtr iHivt of the Weafden Jietls on the East Side of Luhvm-th Cf/ve. 

Ft. In. 

(Jault. {See |>. i:)2.) 

Stronrf hue of erosion. 

Grey .sandy clay... ... 1 

Concretions of iron-oxide with nunierou.s fossils, Ctfreiuiy 

E.rofj}jra^ and a few gasteronods ... 
Dark-grey shaly clay with yellow stains 

White clay and sand 

Clay with spherical grains of iron-oxide 

White clay and sand ... 

Reddish clay and a thin band with grains 

White clay 

Tough greenish clay 

Irony sandstone 

Red marls with green bands 

Ferruginous sanas and red and green clays 

Coarse quartz-grit with much lignite, and with pebbles 

of white (juartz uj) to half an inch in length 14 

243 9 



• • • • 


... 


6 


• • • • 


. T) 





• • • • 


... 8 





• • • • 


... 
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• • • • 
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of iron 


-oxide 1 





• • • • 


... 3 





• • « • 


... 6 





• • • • 


... 3 





• • • • 


... f)3 





» • • 


... 132 






This portion of the group, therefore, has lost 27 feet in thick- 
ness between Mupe Bay and Lulworth Cove. This is principally 
due no doubt to the general attenuation westwards, but, at the 
same time, the strong line of erosion at the base of the Gault 
points to some of the beds havmg been removed. The lower 
beds of the Wealden are here inverted, so as to have an apparent 
dip northwards of 70°, a position which is indicated on tne map 
as a northerly dip of 110° There seem to be about 320 feet of 
strata between the quartz-grit and the Purbeck, making the total 
thickness of the Wealden group 573 feet, but the more plastic 
rocks have been so much s(}ueezed that the measurements are 
unreliable. A conspicuous band of black carbonaceous sand near 
the base probably corresponds to the grey sand with much lignite 
noted in Mupe Bay. On the west side of Lulworth Cove the 
black band is readuy recognised, together with the passage-beds 
down into the Purbeck rocks, but the upper beds of the Wealden 
group are cut out by a strike-fault. 

In crossing to the next bay west of Lulworth Cove we notice the 
black band in Stair Hole, and can follow it thence to the beach 
near Dimgy Head, where, however, it loses its conspicuous black- 
ness. At least two faults pass out to sea in this bay, namely, 
the strike-fault before alluded to, which cuts through the upper 
beds, and a second parallel fault which throws the Wealaen 
against Middle Purbeck rocks at Dungy Head. Both faults 
closely follow the bedding-planes, and except in the case of the 
latter, where we know exactly what portion of the Purbeck 
formation is n]issing, we are quite at a loss to determine their 

^ I 
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oflFect. The beds occur in the following sequence along the upper 
part of the clitt' from north to south : — 

Wealthn Beds near Duwjy Head. 

Ft. In. 
Gault. OSV^y>. 152.) 

Stritntj hue of erosion. 

Tough red and wliite clay 

White sand, with lignite and bands of quartz- [Kibbles 

averaging half an inch in length 

Fault ; the exact jioaition among the vertical strata 
uncertain. 

Jk Vx3( \ v/lCtrY ••• ••• ••• ••• ••• ••• ••• 

White sand, with white clayey bands 

White sand, with white clayey hands and darker 

carbonaceous clays and sands with veins of lignite 

(the black band of Lul worth) ... 

-LwvVA V/1C4> V •■• ••• ••• ••• ••« ••• ••• 

Fault 
Middle Purbeck limestone and shale, with Cinder Bed 

^m 1/ LJCvO V ••• ••• •«• ••• ••• ••• ■•• 

Total of Wealden Beds seen, no allowance 
^)eing nuwle for faults 156 



The (laultand Wealden are both inverted, the dip of the former 
being 100'' and that of the Wealden 110". In couvsequence of 
this difference the distimce from the Gault to the base of the 
white sand with white clayey bands is 127 feet in the base of the 
cliff, that is 35 feet more than in the section given alon^ the top 
of the cUff. This example serves to show how little reliance can 
be placed on measurements made in soft rocks which have been 
so squeezed as those of the Lulworth Coves. 

In the promontory of Durdle Door the quartz-grit can be 
recognised close by the base of the Gault. The apparent thick- 
ness of the whole group is 200 feet, but the squeezing and 
thrusting of the strata have teen here even more intense and the 
measurement is altogether untrustworthy. This is the last coast- 
section of the Wealoen Beds. 

Chahlon, Of^mlngtoii (ind Ridgeuxiy. 

Three inliers of this group of rocks fall within the area now 
under description, namely those of Chaldon, Osmington, and 
Ridgeway, the last-named being the most westerly exposure of 
Wealden Beds in the country. 

The Chaldon inlier owes its existence to the Ridgeway anticline, 
which, according to the almost invariable rule in tnese post- 
Cretaceous folds, brings up the strata with a gentle dip from the 
south, and rolls them over with dips of 45° and more towards the 
north. We have already remarked that the Wealden and all 
older rocks had been folded and faulted between the Lower and 
Upper Cretaceous periods, and that this fact is most conspicuously 
brought out by the mapping at Osmington and Holworth. The 
unconfonnity is no less marked at Chaldon, but the relations of 
the two groups are less easily grasped from the circumstance 



WEALDEN BEDS. 131 

that the post-Crotaceoiis Ridgeway anticline has been there 
superimposed upon strata already aftected l>y the intra-Cretaceous 
folds. If wo r(\store, in iiiiaguiation, the (-halk near Ix)rd's 
Barrow and Five Marys from its present inclination of about 45'' 
to a horizontiil position, we shall add 45^ of southerly dip to the 
Wealden and Purl)eck Beds. These rocks already dip southwards 
at an angle of S'' close to the highly inclined Upper Greensand, 
and must therefore have dipped southwards at 50' before the 
production of the Ridgeway fold, when the Upper Cretaceous 
Rocks were still horizontal. On the other hand, along the 
southern margin of the inlier the Wealden strata dip southwards 
at about 20 \ while the IJpper Cretaceous Rocks dip in the same 
direction at 8^ or 10\ Here then if the latter were restored to 
horizontality the Wealden Ik>ds would have a southerly dip of 
only about 10 or 12". Wo see therefore that the Wealden and 
Jurassic rocks, l)ef<)ro the pro<luction of the Ridgeway fold, had 
been l)ent into a broad syncJine which lay on the north side of 
the sharp folds of Ringstead Bay, and which was succeeded still 
further north by a steep anticline now half hidden under the 
I^pper Cretaceous escarpment. The Ridgeway Fold, which came 
into (ixisten(M» subsequently, cut across the older synclines and 
anticliiK's so obli(|U(*ly tbat the axis of the later anticline is not 
far from coiiunding witb the axis of the earlier syncline m the 
Chaldon Inlier. 

The few exposures of the Wealden Beds near Chaldon show 
rocks of the character with >vhich we have become fannliar rti 
the Lul worth Coves. Much of the sub-soil is red and yellow clay, 
but here and there beds of sand project in small impersistent 
features : one such runs east and west for nearly a mile north of 
East Chaldon, and is exposed as a white sand and grit in a pit 
in the fork of the Alluvium shown on the map. Two hundred 
yards north-west of Northground Dairy two pits show six feet 
of white clay resting on white sand and quartz-grit ; the latter 
reappears at intervals for a quarter of a mile westwards, and not 
im])rol>ably correspcmds to the pebbly grit noticed in the coast- 
sections. At Hoi worth the Upper Greensand bridges over the 
valley, apparently owing to a local flattening of the Ridgeway 
anticline, and so clo.ses in the C-haldon Inlier. 

The Wealden Beds, however, re-emerge almost immediately, 
to fonn the Osmington Inlier. The (piartz-jp-it which we 
have men ticmed al)ove becomes here more conspicuous; it runs 
at a distance of about 200 yards from the top of the Purbeck 
Rocks and can be traced as far as Upton. Below it deep-red 
clay can be seen at intervals, and above it white, red, and mottled 
clays and sands of the usual type. 

Near Osmington the horizontality of the Upner Cretaceous 
Rocks shows that such inclination jus occurs in tne older strata 
may be attributed solely to the intra-CVetaceous movements. It 
will be noticed that the Wealden, Purbeck, and Portland outcrops 
sweep round to the south under and west of the village, and then 
turn to the east l>efore disiinpearing under the Upper Greensand 
of Sandy Barrow. After a orief emergence in the valley which 
sae. 1 2 



132 WEALDEX BEDS. 

leads to Osniington Mills they pass obliquely for a mile and a 
half under a down of Chalk and Greensanci, and re-issue near 
Ringstcad Dairy. Here matters are complicated by the post- 
C-retaceous Ringstead movement, which tilts up the Chalk 
and Greensand at a high angle ; but the northerly dip of the 
older rocks being steeper than that of the Chalk, we infer that 
the older rocks must nave had a northerly dip before the post- 
Cretaceous movement, and that we are here on the soutnem 
limb of the Chaldon and Osmington intra-Cretaceous syncline. 
How far the syncline extends eastwards under the Chalk Downs 
is unknown, but its tennination westwards, indicated by the 
course of the outcrops at Osmington, is well defined. No trace 
of it has been detected at Preston. 

That this syncline was formed after the deposition of the 
Wealden strata is obvious ; there is good reason for believing it 
to have been later than the Lower Greensand also. The uncon- 
formity at the base of the Gault, though only suspected in the 
Isle of Purbeck, becomes steadily more pronounced westwards, 
owing to the greater energy of the intra-Cretaceous movements 
in the western part of tne district. On the other hand, the 
Lower Greensand where last seen in Mupe and Worbarrow Bays, 
shews a tendency to pass into the Wealden, the signs of erosion 
between it and the Wealden being less marked than at Punfield 
and in the Isle of Wight. Moreover, the base of the Gault, as 
might be expected, is conglomeratic, especially where the imcon- 
formity is great. But it possesses this character also in that 
region where it rests on Lower Greensand, and where the 
unconfonnity is not so conspicuous. Lastly, it should be 
remembered that the disappearance of the Lower Greensand 
between Mupe Bay and West Lulworth is not improbably due 
to unconformable overlap. Such evidence as we possess there- 
fore points to the break between Gault and Lower Greensand 
being greater than that between Lower Greensand and Wealden, 
and this is true not only of Dorset, but of Wiltshire and 
elsewhere. 

In the third inlier, namely that of Ridgeway, the Wealden 
beds occur in a narrow strip, bounded on the north side by the 
Oxford Clay fault described on p. 223. The rocks dip northwards 
at angles of 40^-54^^ and are much overgrown, but white sand 
and grey or bhie clay can be distinguished in the upper part, 
imderlam by quartz-grit, perhaps the same bed noticed in the 
coast-sections. Below this again comes grey and brown clay, and 
sand resting upon ferruginous clay with fignite and sand., and 
then the Upper Purbeck strata, which were worked out in detail 
by Mr. Fisher (p. 109). The total thickness of Wealden strata 
seen amounted, according to Mr. Fisher, to 350 feet, but this is 
not necessarily the full thickness of the formation. Unio was 
found by him " in some hard conglomerate-looking bands," and 
abundant bones of Igtuimxlon " in a stiff grey clay near the base 
of the series, just above the passage beds which connect these 
sands and clays with the Upper Purbecks." * 

* 7/*«?w. Cambridge Phil. Soc., vol. ix., p. 3 (1855). 
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CHAPTER X.— LOWER CRETACEOtTS ROCKS (Cmi fin ueii) 

Lower Greensand. 

Introdactiim. 

This group is exposed in three coast-sections, namely, at Pimfield 
Cove in Swana^e Bay, in Worbarrow Bay, and in Miipe Bay, 
westward of which it thins out. Of the few inland exposures, 
the Corfe Castle cutting alone showed any points of interest, and 
that is now grassed over. 

The Punfield section has attracted iiuich attention. Fitton in 
1827 identified the Upper Greensand, Gault, Lower Greensand, 
Weald Clay (Wealden Shales), and Hastings Sands (Wealden 
Variegated Beds), but gave no details of the Lower Greensand. 
In 1850 God win- Austen noted the abundance of Cy chides and 
Paliodince in the Wealden Shales of Punfield, and expressed a 
doubt as to the Lower Greensand being represented there at all.* 
But in 1856 he stated that " Weald Clay may be seen on the W., 
as at Punfield, in Swanage Bay, to alternate with, and therefore 
be synchronous with, the marine Neocomian group,"t and he 
adds, on p. 68 of the same paper, that the marine Neocomian 
" commences at Punfield on the W. in the fonn of a thin band of 
limestone, included in dark Wealden Shales, with much vegetable 
matter, and containing a curious assemblage of marine, brackish, 
and freshwater shells." 

Professor Judd followed in 1871 by proposing the name of 
Punfield Beds for a set of strata which he described as consisting 
of (a) shales with thin limestone in the upper part, with the 
characteristic fossils of the Wealden shales, (o) ferruginous sands 
interlaminated with clays and containing a fauna for the most 
part marine, and (c) a thin band of limestone crowded with fossils, 
many of which are well-known Lower Greensand forms. These 
strata were believed by him to rest almost immediately on the 
variegated Wealden clays and sands, and were correlated with 
the Wealden Shales, which occur between the Pema Bed (the 
base of the Lower Greensand) and the Wealden Variegated Beds 
in the Isle of Wight. He concluded from the fauna that the 
" Pimfield Beds " indicated the " gradual return of marine con 
ditions, which at the termination of the Wealden period ushered 
in the Upper Neocomian."J In the following year these 
conclusions were questioned by Mr. Meyer, who identified a clay 
below the thin band of Umestone as Atherfield Clay, and expressed 
his opinion that the " Pimfield Beds " of the Isle of Purbeck were 
Lower Greensand. § The correctness of this view was placed 
beyond doubt by his subsequent investigations of the fossils of 
this clay-bed below the limestone, all of which proved to be well- 

* Quart. Joum. Geol. Soc.^ vol. vi., p. 455 (1850). 
t Quart. Joum. Geol. Soc., vol. xii., p. 66 (1856). 
X Ibid. vol. xxvii., p. 207 (1871). 
S Ibid., vol. xxviu., p. 243 (1872). 
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known Lower Groensand fonns, while the shales with Weaklen 
fossils, which were stated to occur alwve the limestone, were shown 
to have no existence. 
feXhis briefly is the history of the error l.y which the Lower 




Greensand of Dorset was correlatwl with the Upper Wcalden of 
the Isle of Wight under the name of " Pnnfield Beds." It followed 
from the mis-eorrelation that Lower Greensand fossils were 
recorded as occurring in the Wealden Beds in Dorset, and were 
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entered in the fossil-lists of that formation, and as a further result 
it was believed that the Wealden and Lower Greensand were linked 
together by having in common a number of marked species. Nor 
was the misconception lessened by the fact that the Wealden had 
been dissociated from the Purbeck, and placed in a different system 
(p. 73). As a matter of fact there is not only in the Isle of Wight 
and in the Isle of Purbeck, but in the south of England generally, 
a well-defined base to the Lower Greensand, above whicn, 
and nowhere below it, occur the characteristic and purely 
marine species of that formation, while the brackish and fresh- 
water fauna is confined at Punfield, as in the Isle of Wight, to the 
upper zone of the Wealden group. 

Punfield. 

In making the resurvey of the Isle of Wight it became 
necessary to determine the relations of the " Punfield Beds " of 
that island to those of Dorset.* The section at Punfield was 
therefore measured from top to bottom, especial attention being 
paid to the beds below the tnin limestone, m which, if anywhere, 
an alternation of Wealden and Lower Greensand faunas could 
have remained undetected. The result of some Uttle excavation 
was to expose a continuous section of Atherfield Clay, terminating 
downwards in a conglomeratic base corresponding to the Perna 
Bed of the Isle of Wight, and resting upon characteristic Wealden 
Shales with the usual fossils. The alleged mixture of faunas was 
found to have no existence. 

In the accompanying illustration (Fig. 138) the position of the 
outcrop of the rerna Bed is shown by the figure of a man. To 
the left is an overgrown bank composed of Wealden Shales, while 
to the right of the figure a ridge descending the clift* obliquely 
marks the outcrop of the hard sandstones in the Atherfield Clay. 
Further to the right again is seen the thin limestone. The strata 
dip at a high angle from left to right. 

Section of the Lower Greensand at Punfield Cove, Swanam. 
Gault (6^ee p. 149). Ft. In. 

/Carstone, seen only in lumps lying about ; a 
I hard irony grit with pebbles up to half- 
an-inch in length, apparently about . . . 

Yellow sand, not well seen, about 

Very sandy dark clay with selenite (perhaps 
corresponding to tne thick clay of Black- 



Carstone (?), 



fang, m the Isle of Wight) 
ite sandstone with white quartz-pebbles 
BroNvn sandstone and yellow sandstone 






4 


10 





1ft 





20 






Sandrock Beds, / with shales 15 



and Ferruginous^ 

Sands. 

149 feet 2 inches. 



Interlaminated sands and clays, the latter 
traversed by numbers of small tubes filled 
with sand (? worm-burrows) 15 

Ferruginous sand and hard irony sandstone 
witn Leda (Nticulana) 12 

Interlaminated sands and clay with some 
thicker beds of yellow and white Band ... 61 

Limestone with wavy seams of lignite and 
V many fossils (the ** Marine Bed of Pro- 

^ fessor Judd) ; variable, but about ... 10 

• "Geology of the Isle of Wight" (Memoirs of the Geological Survey), 2nd Ed. 
p. 37 (1889). 
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Ft. In. 



/ 



28 





1 





8 


6 


2 


9 


6 






Reddish clay, becoming pale-blue below, and 

very fossiliierous in the lower part 

Soft yellow sandstone with a few fossils ... 

Pale-red clay, bluish in parts ; a few fossils 

Four bands of very hard grey sandstone ; 

no lossiis ... *•. •(. ••• •«. 

Atherlield Clay { Red clay ; a few fossils in the lower part ... 

^ / Dark-green sand, with small pebbles 

^ and grit ; many fossils* 1 

Pale-blue sandy clay with many small 
pebbles (rolled bivalves, ammonites, 
; a> I &c.), and larger pebbles of sandstone, 
\^ \ wood, tfec, at the base ; many fossils 2 

Wealden Shales. {See p. 125). 198 5 



69 feet 3 inches. 



Though greatly attenuated the subdivisions of the Lower 
Greensond of the Isle of Wight are therefore partly recognisable 
at Puniield. In Conipton Say, the westernmost exposure in the 
Island, the Carstone consists of six feet of brown grit with pebbles 
of quartzite, phosphates, and bits of wood at its base, the whole 
corresponding in character to the loose blocks found at this horizon 
at Punfield. In the same part of the island the Sandrock Beds are 
composed in the upper part of sands with a few quartz-pebbles, 
and sometimes brightly coloured, and of interlaminated sand 
and clay in the lower part, while the Ferruginous Sands include 
clayey grit, dark-green sands full of glauconite, interlaminated 
sands and clays, and ferruginous sandstone with many round 
grains coated by iron-oxide, the two subdivisions together reach- 
mg a thickness of 333 feet. At Punfield we have sands, clayey 
grit, and interlaminated sands and clays in a correspondSng 
position, but reduced to less than half the thickness. The 
thin fossiliferous limestone, for which the name " marine band " 
is not distinctive, inasmuch as it constitutes a part of a 
wholly marine formation, corresponds in position with the 
Crackers, the most fossiliferous zone in the Atherfield section 
in the Isle of Wight. Below it lies a clay which diflfers in no 
way from the Atherfield Clay, except in being tinged with red 
in parts and in containing some tnin bands of sandstone, the 
uppennost of which however contains Area Raidini, Lejnoi., 
ExiHjyra, Faiuypcva plicafa, Sow., and Solecartus, all Atherfield 
Clay forms. 

The Pema Bed, which was so named by Fitton from the occur- 
rence in it of Pema Mulhti at Atherfield, is there a brown calca- 
reous grit, highly fossiliferous, and always contains scattered 
})ebbles, some of which are rolled Ammonites or other marine 
bssils; it rests upon a slightly eroded surface of Wealden 
Shales. At Punfield a highly fossiliferous grit, displaying the 
conglomeratic character of the Pema Bed, occupies a cor- 
responding position at the base of the Atherfield Clay, and 
also rests on a disturbed surface of Wealden Shales. Among 
the pebbles in it there occurred one about two inches long of 
silicitied wood, much resembling the wood of the Lower Puroeck 
beds. 
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Fin. 139. 
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Fig. 139. Amnwiiile* De»kayt»i, Levui. Stiiall exanijile. 

140. Rkynchtmetta laliimmit Ci'''aringdun^, Wow, 

141. Luciim dupinianii, d'Orb. 

142. Terebratula nUn, Sow. 

143. E-rogijra giniuiUi, Sow. 

144. Vicarya pizcttetana, Vil. Large example ; Nat. sue. 
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Ltywer GrecntKt-nd Fonnile. 

FiGri45. 





Fi«. 145. Pano^xea i>licata, Sow. 
, 146. Ctirbu carrv(fa Uiy Sow. y 
147, Gervillia ancejit, Desh. > 
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Corfe Castle. 

The next section of the Lower Greensand was opened in a 
cutting for the Goods Yard at Corfe Castle Station. The details 
of the section given on p. 126 were obtained by John Rhodes 
after removing a part of tne grass and soil of the bank, for which 

Eermission was kindly given by the Railway Company. The 
lower Greensand was exposed to a thickness of 169 feet without 
reaching its top. In the upper part it was composed of varie- 

fated sands as at Puniield. At tne horizon of the limestone of 
^unfield there occurred a band packed with shell-fragments and 
lignite, below which came a pink clay, blue and buflf below, which 
corresponds to the Athertiela Clay. At the base of all a band of 
pebbly ironstone with blackjpebbles,tish-teeth,&c., represents the 
conglomeratic Pema Bed. The variegated sands are better seen 
in a road-cutting between Sandy Hill and Corfe, where they are 
white with bands of crimson. 

The shelly bed alluded to above contained Astarte hiticostat 
Desh., CarditUy Cardium subhiUanum, Leym., (7. sp., Corbuhtf 
Cyprijuiy Gervillut, Lticindy Ostredy Panopaxt, TeUiiui inwcnvalis, 
Sow., Cerithiuni, Natica, RosteUaria, Scalariay Trochus, TurrU 
teUa, Vicarya pizeuetunny ViL, and K stromhiformisy Schloth. 
The pebbly ironstone or Pema Bed yielded Cardium »\ibhiUanumy 
Leym., C. sp., CiieaUcBa, Pecten qundricoetatuSy Sow., P. qttin- 
miecosfatuSy Sow., PIu)ladoniya alhed to Martiniy Thetis Smverhyiy 
Itom., Trigonut Etfieridgei, Lye, Naticciy Turritellay and Lejn- 
dotiis (? derived). A large Carbis (1 C. coTru<jata)y is recoraed 
from this section by Mr. W. H. Hudleston (Proc. Geol. Assoc,, 
vol. xiv., p. 313). 

Worbarrmv Bay, 

The Worbarrow section gives a nearly complete view of all the 
Cretaceous rocks from the Upper Chalk downwards, excepting 
some of the soft middle beds of the Lower Greensand, which at 
the present time are hidden by talus. The lodging of the talus 
is due to a ridge formed of some ironstone and ferruginous clays 
which occur at the base of the formation. The section follows: — 



Section of the Lower Gh'eensancl at WotImiitow. 



Ft. In. 



Gkkult {see p. 151) passing down into 

Basement oed ; a brown gritty clay containing pebbles of 
quartzite half an inch in diameter, flattish concretions with 

Crustacea, and pebbles of fossil wood 1 

A marked line of erosi^/n. 
vjrrey scinci ... .•. ... •«. t.. •.. 

Do. in terlaminated with blue clay 

vxrey sancx ... ••• •.« ... i.. •.. 

Darker loamy sand 

Dark-blue sandy clay 

Grey loamy sand with clay ; base not seen 

.D6€is noD seen ... ... ... ... ... ••• 

Do., do., but pink and white sand visible here 
anci mere ... ••• ... ..• •.• ••• 

^Qrey sand, top not se«n 



Lower 
Greensand ^ 



1 





2 


6 


4 


6 


8 





6 





2 





28 





50 





1 
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Ft. in 



Lower 
Greensand -« 
(continued) 



Layer of hard ironstone with lar^ Vtcatya and 
many other fossils and lignite. Tnis band perhaps 
corresponds to the limestone of Punfield : it forms 
a dip-slope on the north side of the ridge men- 
tioned above ... ... ... ... ... ... 3 

Grey clays with fossils in concretionary iron-ore, 
layers of sand, much lignite, probably the repre- 
sentative of the Atherfield Clay 26 

Grey sand-rock with lignite ... 3 

IrregTilar mass of ironstone, passing down ... ... 1 6 

Greyish-blue clay with Caratvm and other fossils 
and lignite ... ... ... ... ... ... 2 
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Wealden Beds. (See p. 127.) 



In this section we rind a basement-bed to the Gault which 
closely resembles the Carstone of the western parts of the Isle of 
Wight. Like it, this band passes imperceptibly up into the 
Gault, but at Worbarrow it rests on a markedly eroaed surface 
of Lower Greensand. Further west we shall find that this plane 
of erosion becomes more conspicuous, and that eventually the 
Gault with this ferruginous conglomerate at its base passes quite 
unconformablv on to the Oolitic rocks. If we are nght in sup- 
posing that the Carstone of Worbarrow and the Carstone of the 
Isle of Wight are the same, this evidence confirms views formerly 
expressed,* that the true base of the Gault should be taken at 
the base of the Carstone of the Isle of Wight and not above it, 
and at a corresponding horizon on the mainland. 

The limestone of Punfield, and its supposed equivalent, the 
shelly bed at Corfe Castle, seem to be represented by a thin layer 
of fossiliferous ironstone, the replacement of carbonate of lime by 
iron-oxide being of common occurrence in both Wealden and 
Lower Greensand. Both the Atherfield Clay and the Pema Bed 
are much changed in character, and the Wealden Shales are 
absent, so that we have difficulty in finding the true base of 
the Lower Greensand, but the fossils of the greyish-blue clay 
in the above section enable us to include that bed at least in 
the marine formation. 

The ironstone mentioned above contains AstuTi^, Cttrdwm, 
CorbiUa sfrmtidn, Sow., Corbis, CrassateWi corv/iveliana (?) D'Orb., 
Giundl<ipxi, Limuiy Modiohi, OstreUy Pect^x, Cerithki/niy Rostellaria-, 
Turritella gran^data, Sow.f Copious chalybeate springs burst 
out from about the middle of the ix)wer Greensand on the beach. 



Miipe Bay. 

At Mupe Bay the difficulties are increased by a mass of chalk- 
talus, which ett'ectually conceals the junction of the Lower 

* ** Geology of the Isle of Wight " (Memoirs of the Geological Survey), 
2nd Ed., pp. 52-54. 
'*- The specimens were identified by Messrs. G. Sharman and £. T. Newton. 
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Greensand and Wealden Beds. The following section was taken 
in the upper part of the cliif : — 



Section of the LiAGtr Greenland at Mupe Bay. 



Ft. In. 



Lower / 






6 





6 


18 





4 





9 





20 






Gault. {Se€\>, 151.) 

/Light'grey clay with clay-ironstone 3 feet from the 

lA^i * • • 9 ••• ••• ••• ••• ••• ••• X"* yj 

Light-grey clay, interlaminated with white sand ; 
ferruginous concretions and much lignite 

Yellow sandy clay or fuller's earth 

Preensand ' Bright-yellow and white sand (on the beach below 
ureen. ^ coal-black carbonaceous sand occurs in the 

upper parr^ ... ... ... ... ... ... 

Blue clav with sandy partings and much lignite ... 
oanQy ciay ... ... ... ... ... ... 

y ijecis no V seen ... ... ... ... ... ,., 

Wealden Beds ; mottled clay. 

In identifying the Lower Greensand in this section reliance 
was placed, in the absence of fossils, upon the litholo^cal resem- 
blance of the bright-coloured sands and interlaminated sand 
and clay to those of Worbarrow. It will be noticed that the 
fonaation cannot exceed 66 feet in thickness, and may be less. 
It is not seen again in Dorset west of this bay. 

« 
Lower Oreeiismid Fossils. 

(1) From the Atherfield Clay and beds above it. 

Except where otherwise stated, the specimens were collected 
bv J. Rhodes during the resurvey of the district, and have been 
identified by Messrs. G. Sharman and E. T. Newton. 

Localities. 

1. Punfield. 

2. Corfe Castle. 

3. Worbarrow. 

Wood, 1 Corbis, 3 

Crustacean, fragment, 1 Corbula atriatula, So^v. 1 (?), 3 

Serpula, 1* „ sp. If, 2, 3 

Terebratula sella, S(nv., If Crassatella cornueliana (?), D'Orh.^ 3 



Anomia Isevi^ta, »S'm/;., 1 , 1 1 
Area cornueliana, D'Orh.^ It 



Cuculliea, 3 
Cyprina, 1+, 2 



„ cymodyce, //. Coquand Cytherea parva, S(jio.. If 

(young), 1* Exogyra Boussingaultii, D'OrK 
„ Raulini, Leym.y 1., If 1* If 

„ sp., 1 ' » sinuata. Sow., 1* If 

Astarte, 1, 1* If, 3 ,j tombeckiana, DOrb., If 

,. laticosta, Desk., 2 Qei-villia, 2, 3 

Caraita neocomiensis, UOrh., If Isocardia nasuta, //. Coq., 1* 

„ sp., 2 „ sp., !♦ 

Cardium (Area) Austeni, Fwhes, If Leda (Nuculana) scaphoides, P. and 

„ impressum. Desk., 1*, If Lima sp., 1, 3 * [C, 1* 

„ subhillanum, Ltijm., 1, 2 Lucina sp., 1, 2 

* Added on the Htrenjjfthof its having been recorded from tlie ** Marine Bands 

of Punfield " by Prof. Judd, in the Quart. Journ. Geol. Soe., vol. xxvii., p. 215. 

t Added on the authority of Mr. Meyer, t6., vol. xxviii, p. 252, and vol. xxix^ 
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Modiola giffreana, P. and R.,\* 
„ reveraa (?) *SV>?/»., 3 
., siiiH)lex, Lt\fm.^ \\ 
Ortliostoina Verueuili, T//., 1* 
Ostrea Leyiiierii, D'Orh,^ It 

„ 2, 3 
PanoiKua necx'oiniensis, Leifm.y If 
„ i)licata, .SV///»., i 
„ Prevosti, Leym.^ 1* 
„ sp. ( — P. plicata, var. of 

Atherlield), U 
„ si> 2 
Pecten (Ncitliea) iieocoinieii.si.s, 

D'Orh., 1 + 
„ robinaldinus, jyOrh., It 

sp., It 
„ sp., 3 

„ s[>.^ I* (very small) 
Perna rauhniaua^ P. awf Ji., 1* 
Pholadomya seniiccxsUta, Atj., 1*, It 

„ sp., 1 

Plicatula asperriiua, D'Orh., 1*, It 
„ carteroniana, D'Orh.^ It 
Solecurtus Warburtoni, Forfn's, 1 1 

Tellina (?) ^IhA, U. Coq., 1* 
„ inai(]uaHs, »SV>?/>., 2 • 

„ vectiana, Forft€»^ 1 1 

Thetis lajvigata, D'Orh,, It 

Trigonia (Athertield sp.), 1 1 

Venus sp.. It 



i» 



«i 



Act«eonella oliviformift, H. Coq,, I* 
ActaiOTi Ksquene, De Veme%iil and 

Aeta^on [iradoana, Z)« V.aml I)eL.^\* 
(^erithium Pailleti,Z>t5 V.amfDeL.,\* 
Vilanovaj, De V. ami De 

/.., 1* 
sp., 2, 3 
Kuliiiia (?), 3 

Fusus (?) nc<Komiensis, IXOrh.^ 1* 
Xatica lievigatii, /)e«A., 1*, H 
„ pradoana, Vil.^ 1* 

Neritopsis ininiina, Dt V. and De 

L, 1* 
Pleurotoiiia Utrillasi, De V. and De 

/.., 1* 
Kostellaria, s[)., 2, 3 
Sc'alaria, sp., 2 
Trochus Ksjiuenii, De V. and De A., 

„ ap., 2 
Turritella granulata, «SW., 3 
„ Tournali, //. Co<y., 1* 
si>., 2, 3 
Vicarya JiUJaui, De V. and CV/., 1* 
t)izouetana, Vd., 1, 2, 1* 
Pradoi, De V. and De L., 1* 
„ stroiubiformis, Schloth.^ 2 
Ammonites Deshayesi, Ltijni.^ 1 
Lamna (teeth) 
Pyc nodus (teeth) 



(2) From the Perna Bed, 



1. 
2. 

Multizonopora rimosa, D'Oi^h., 1 
Area cornueliana (?) D'Orh., 1 

„ llaulini, D'Orh., I 
Astarte, sp., 1 

Avicula depressa, /V?*/>e«, 1 
Cardita fenestrata, Forfjes, 1 
Cardium subhillanum, Let/m, 1, 2 

sp., 2 
Cuculluja, sp., 2 

Cypricardia undulata (?), D'Orb.^ 
Exogyra subplicata, Rom.^ 1 



Punfield. 
Oorfe Castle. 

Lima lingua (?), Fm'hen, 1 
„ sp., 1 

Lucina, sp., 1 

Panopani plica ta, *SV>?r., 1 

JVH.*ten interstriatus (?) Leym.^ 1 
„ (luadricostatiLH, Sow.^ 2 
„ (juinquecostatuH, Sow., I, 2' 

Phola<lomya, allied to Martini, 2 

Tellinii, sp., 1 
1 Thetis Sowerbjri, Rom,^ 2 

Trigonia Etheridgei, Lye, 2 

lA^pi<iotus (? derived), 2 



* Added on the strengtli of it** having been recordeil from the *' Marine Bands 
of Punfield" by Prof. .Judd, in the Quart. Jonrn. Geol, Soc., vol. xxvii., p. 215. 

t Added on the authority of Mr. Meyer, ift., vol. xxviii, p. 252, and vol. xxix, 
p. 73, 



143 



CHAPTER XL— UPPER CRETACEOUS ROCKS, 
Gault and Upper Gheensand. 

Introdiu'tlo)!. 

These formations, which are divided by a merely arbitrary 
boundaiT in the Isle of Wight, become inseparable in the district 
now unaer description. This results partly from a change in the 
character of the Gault, in consequence of which it passes west- 
wards into a dark glauconitic sand^ clay or silt, so gradually, 
however, that it is only by a comparison of distant! localities that 
the change can be realised. At the same time the fossils dis- 
tinctive of the Gault in those districts where it consists of clay 
almost all disappear, so that both lithological and pala3ontological 
evidence is laclcing l)y which to separate it from the Upper 
Greensand. 

Like the rest of the Cretaceous Rocks the ( rault and Greensand 
are thinner in Purbeck than in the Isle of Wight, but unlike the 
others they thicken a^m further west, and extend as an 
important sub-division mto Devonshire, far beyond our present 
district. We shall see also that they are separated from the 
Lower Cretaceous Rocks by a great unconformity and that they 
overstep the other Secondary strata in succession until they 
rest upon the Trias. This break in the middle of the Cretaceous 
system, though it probably exists elsewhere, acquires prominence 
here in consequence of the remarkable energy of the earliest of 
the sets of movements by which the strata near Weymouth have 
been eflFected. The earliest movements threw on end all rocks 
up to and including the Wealden (and probably the Lower 
Grireensand also) ; tne later movements tilted all the strata, 
including the Tertiary Beds. 

Pateontologically these strata are dividcnl by M. Barrois into 
two zones, characterised respectively by Pvcien nfqyer and Amyno- 
nites injtatua {njstrdtics). To the former zone he assigns a 
thickness of 20 to 23 feet (G to 7 metres), and to the latter of 
50 to 70 feet (15 to 22 mfetres) in the region south of the Hamp- 
shire Basin, but there can be little doubt that the lowest zones 
of the Gault are represented in South Dorset, though none of 
the characteristic fossils have yet been recorded. Stratigraphically 
the strata obviously divide themselves into chert-beds above and 
sands below both in Dorset and the Isle of Wight, but this 
division does not strictly accord with the zoning mentioned 
above, for the zone of Peden afq^er extends some few feet below 
the chert-beds. A calcareous grit which foniis the top of the 
Upper Greensand, and is regarded by Mr. Jukes-Browne as the 
e^uiyalent of a fossiliferous sand occupying the same position at 
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Rye Hill near Warminstor," forms n conspicuous feature in 
Dorset, from Lulworth westwards. 

The Gault and Greensand together attain a thickne&s of about 
160 to 170 feet in the eastern and western parts of the district, 
but seem scarcely to exceed 100 feet in some of the intervening 
ground. 

Litholoeically these strata consist principally ol qiiartz-sand, 
mixed with more or less clay in the lower part, but throughout 
them arc st^attercd abundant grannies of glanconitc, together 
with small imperfect tyists of fossils in brown or nearly black 
phosphate of hme, while extremely irrcgidar bands and lumps 
of chert form a characteristic feature of the upper division. 

Gnrdt Fonfflf. 
Fig. 148. Fio. 149. Fio. 151. 




Fk't. 148. Bel^mniteg minimvt, Sov. 
„ 149. Lim'tjxirelhla,d'OTh.,n/mfiov. 
„ 150, A'vrula /lectiiuita, Hov. 
„ 151. Dettfalium decMsafiini, fiovr. 

The or^in of the (uiartz-sand is scarcely determinable in view ot 
the fact that the Gault (or its representative) comes into contact 
with all the Secondary strata in succession, and must formerly 
have spread far over Paleozoic and crystalline rocks. The 
glaueomte and phosphate of lime on the contrary were probably 
formed almost m the positions they now occupy, although their 
corroded appearance suggests that they are not absolutely in 
" position of growth."! 

• Gcol. Mnij. 189S, p. 261. 

t It hIiohIi! be notoii, liowever, tliat phot"pliiite» of tliin r-liaract«T are often 
■ ' ' ■ ..._-_!. ■.!_...,.. .|^gy ij^y j^|. |i^,„g ^j,ng 

'oileil appearance tvq» 



fiAPLT AND ri'l'EK (IKEENSAN]). 



L'/-/fr Greenmnd Fonilii. 







. Ift2. Plicatula jieetitvndet. Sow, 
153. I'eclen atjier. Lam. x J. 
„ 154. CucuHan ijlafira, Park, 
l-'i-'i. Erogyra fi/niea. Sow. 

t**r C'atapi/gii» eotumhariut, Laili. {=carinatui.) 
1S7. YtrmmUaria concava Sow. 
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Upper Greennind. 
Fig. 158. 




Ammonitrs 1-oitratm Sow x i 

The gliu imte occurs iii grjmiiks of irrcifular shape, Itiit ot 
more or Iiss rounded outlmts Ot the inhnito variety of foniiN 
some resoinbk the c-Ust f organisms but a small proportion 
only can be adiidly pro\td to lia\c hail this onjjin: thry 
seem rather to hv\t. bicii formed I v concretionary {growth,* In 
this resiHKt they dificr troui the f,hiicoiiito m the (.'halk 

* Siiiiilnr ^TniiiH rnim the 1»n'tT tirRoiiwiml nru rleu'Tilicil, nm) their nTiH)yHi.i 
<iiii)te<l, ill thu M(.-iiioir uii the IhIu of Wiulit, 2n<) Ed., ii. '2.').'). See aim W. J. 
bollait on tho glauctmite of the Cainbnuge UrecnMnu, Gtot. Mag. for 1876, 
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and in some calcareous bands of the Lower Greensand, in which 
they occur principally as an infilling of organic structures. 

The phosphates, on the other hand, are usually recognisable as 
the casts of fossils proper to the Upper Greensand. Notwith- 
stanfling their imperfection, therefore, and their more or less 
rounded or corroaed appearance, they cannot be regarded as 
derived. At the same tmie their condition and the absence of 
the shell indicate that they are not in the same surroundings as 
when they were formed. 

The Upper Greensand, as presented to our view in quarries 
and even cliii-sections, probably difters much froui the rock in a 
perfectly unweathered condition. It always shews such want of 
coherence, except in the cherty layers, as results from the 
decalcification oi a calcareous sandstone, and may be compared 
in this respect to the loose white sand into which some sandy 
Purbeck limestones pass at their outcrop, or to the brown friable 
sandstone which results froui the weathering of the grey granite- 
hard Spilsby sandstone. That lime has been removed is proved 
by the fact that many of the shells are represented by empty 
moulds m sand, while others have been converted into chalcedony, 
as in the beautiful Blackdown fossils. One of the consequences of 
the removal of the lime has been that the fflauconite-granules and 
phosphatic casts have been denuded of their original calcareous 
surroundmgs and left lying loose among the quartz-grains. A 
perfectly fresh specimen of the rock would probably show that 
both these constituents occur as parts of^ a crystalline and 
organic matrix, and have not been transported with the quartz- 
sand as sediments. Glauconite and phosphate of lime are forming 
at the sea-bottom at the present day unaer suitable conditions of 
depth, temperature, &c., and are frequently associated. The 
fonner occurs most plentifully m depths of 200-300 fathoms, and 
in the neighbourhood of coasts where no rivers enter the sea and 
where seuimentation is not rapid.* Such may have been the 
nature of the shore of Paheozoic Rocks along which the Upper 
Greensand was laid down. The occurrence of glauconite-gramues 
in the chert confirms the view that the former was a contem- 
poraneous product of the Upper Greensand sea, in so far that it 
nves that it was fonned before the silicirication of the sponge- 
s. 

The chert, as has been shown by Dr. Hmde,t consists of 
innumerable multitudes of the detached microscopic spicules of 
siliceous sponges. The spicules occur also in the quartz-sands 
below the chert beds,t but do not there form well-defined sponge 
beds. In describing the mineralisation of the spicules Dr. Hinde 
observes that in some the silica " yet retains its original colloidal 
condition, in which it is negative to polarised light, and readily 
soluble in caustic potash. Ine matrix of the sponge-beds of the 



♦ Cliallenger ReporU, **l)ee]> Sea Deimsits," [jp. 382-383. 
t Phil. Tram., vol. 176, p. 403 (1885). Platea 40-45. 
X H. J. Carter, Ann, Mug. Nat. Uutt., ser. 4, vol. viL 

336 J^ 2 
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malm and firestone is also to a large extent of colloidal or 
amorphous silica, and this material has been deposited in the 
form of mmute globules or discs, and it seems to have been derived 
from the sponge-spicules, ydth the empty casts of which the 
beds are througnout tilled. ^ 

" More generally the original amorphous silica of the sponge- 
remains has been altered to chalcedony, and the chert and 
porous siliceous rock accompanying it, which is filkd with traces 
of the spicules, are likewise of chalcedony; occasionally the 
chalcedony g^ives place to crystalline silica. 

" Glaucomte very commonly fills the canals of the spicules, 
and remains after the spicular walls have been removed ; it also 
replaces the spicular walls. 

" In some sponge-beds the spicules have been nearly entirely 
replaced by crystalline calcite ; they are imbedded in a matrix of 
granular limestone. 

" As a general rule the sponge-spicules are inclosed in a 
compact matrix, in which their forms can be only partially 
studied, but under certain conditions they are loosely distributed 
m sand or in fine powder in cavities in chert. . . . Entire 
sponges arc absent " (oji. city p. 448). 

A l)rownish grey chert, which Wiis collected by Mr. Rcid from 
the Upper Greensand of Abbotsbury, presented some marked 
characters which enabled him to identify the source of some 
fragments in the Bagshot Beds. The rock encloses numerous 
empty cavities, and towards the weathered margins becomes so 
cavernous that the cavities occupy more space than the chert. 
In this weathered part the silica occurs wholly in the form of 
small mammillatea nrotubenmces of chalcedony, many of which 
are themselves also Iiollow. The cavernous condition seems to 
have resulted from the removal of silica, for no Ume occurs in 
the less weathered parts of the specimen. 

Mr. Watts having examined a section of this specimen under 
the microscope reports as follows : — " No broken fragments of 
any kind of minerals occur in this rock. It contains tne traces 
of numerous organisms such as sponge-spicules and foraminifera 
which are now preserved in cryptocrystalline silica, and more 
silica has gathered round them as radiating masses of chalcedony. 
In the larger interspaces between the fibrous aggregates thus 
formed there are more or less iinperfect spheres made up of 
rather coarser crystalline fibres. These have originated round 
points at the edge of the silica round the organisms, at the edge 
of one another, or at independent points in tne rock. 

" In the outer part of the specimen the silica is coloured li^ht- 
brown and the orbicular bodies of which it consists have a slight 
agate-like banding. The way in which the relics of organisms 
are distributed closely resembles that w^hich occurs in limestones, 
and it is difficult to see how radiating silica can have been formed 
on all sides of the detached organic bodies unless they were 
originally unbedded in some soluble substance like calcite. If 
this is the case the rock mtiy be a silicified limestone. The 
following events in the history of the rock appear to have 
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occurred, though whether (I) came first or third of the events 
cannot be detennined. 

'*(!) Preservation or replacement of organisms in cryp to- 
crystalline silica. 

"(2) Deposit of fibrous silica round them. 

" (3) Further deposit of coarser silica in fibres in the inter- 
spaces. 

" (4) Solution in great portion of the rock of the organic 
remains. 

" The cavities in the rock have shapes and appearance similar 
to the organic remains. There are all stages in removal of the 
cryptocrystalline silica, up to complete loss." 

PuTi field. 

As before, we shall confine ourselves principally to the coast- 
sections, there being no inland exposures of the Gault, and but 
few of the Upper Cxreensand. 

Section of the Upper Greenland and Gault a quarter of a mile east of 

Punjield Cove. 

Ft. In. 
Chloritic Marl. {See p. 167.) 
/ Greensand with lumps of cherty stone ananged 
in planes of bedding ; a band packed full of 
Exofjif^ra conica about 2 feet from the top. Si- 
phonia}nfriformis,Pect^ua^j^r^P.nrhindaris^ 
Pleurot<mMria,Amtnonit€svarianH^ abundant 
in the upper part. This prolmbly represents 
the Chert Beds of the Isle of Wight ... 6 

Upi)er i Greensand; Pecten (ruinquecostatus 18 

Greensand ' „ with some oanas of lenticular stone 5 

about GT) feet. \ „ with a lenticular stone-band in the 

i centre, and with rolled phosphatised bivalves 14 6 

Hard stony band ... 1 6 

Dark-blue clayey sand with a bright-^reen 

streak, becoming darker and more clayey 

IkjIow ; hard stony lumi)s made up of 

I Veniiindarin and bivalves abundant. Seen 

\ at the foot of the cliff to ... 20 

Gault. Beds not seen, but with an estimated thick- 

ness of... ... ... ... ... 91 

156 

Of these strata 16i feet (5 metres) were assigned by M. Barrois 
to the zone of Pecten a^ner, and in " green sands and glauconitic 
clay" beneath, which he placed in the zone of Ammmiites 
injiatiis, he collected Serjnua tulxi, Sow., VennwaUiria cmiravci, 
Sow., Area carinafu, Sow., A.forniosa, Sow., Panopaat Iff^vius- 
ciiUi, Plkatula radiol(i{% Lk., Pecten l(wiivasih% Mart., Janira 
[ = Neither] quaxlricostata. Sow., Ostrea colunil)a, Lk.* 

Subsequently the section was minutely examined, and the 
fossUs collected by Mr. H. G. Fordham.t From the uppennost 

* " Terrain Crdtac^ Supdrieur," 1876, p. 102. 
t Proc. GeoL Assoc., vol. iv., p. 506 (1876). 
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band mentioned in the section of the Greensand given above he 
obtained : — 

Vermicularia concava, Soio. 
Tercbratella pectita, Sow, 
Exogyra conica, Smv.^ var. undata. 

„ haliotoidea {1i\Smo. 
Ostrea canaliculata, V'Orh. 

„ vesiculosa, Sow, 
Pecten asper, Lam, 

„ interstriatus (?), Leym, [prolmbly Galliennei, D^Orh,\ 

„ orbicularis, Sow. 

„ quadricostatus, So^v. 

He also obUxined Cacidkva (jhihra, Park, and Ammovifes 
8plemdei\s [ ? vnriavf<\ Sow., as casts in brown phosphate. 

Below this, from 21 feet of green sand, he collected : — 

Serpula annulata, Dixon, 

„ sp. 

Vennicularia concava, Smo. 
Cidaris (spine) 
Exogym columba. Sow. 

„ haliotoidea, tSoiv. 
Ostrea vesicularis (?), Sow, 
Pecten interstriatus (?), Lej/m, [i>robaV)ly ( iallicnnei, D^Orh.]. 

„ (|uadricostatus {?), Sow. 
Ammonites rostratus. Sow, 

With these were Ostrea ves^icularls (J), Sow., Panojxed ji^lwtta, 
Sow., and Trupnia, as casts in black or brown phosphates. 

At about 30 feet below the Chloritic Marl lie collected 
RhyvchonelUt compresna, Lam. [72. dimUliafa, Sow.], in black 
phosphate, and at about 37 feet below that bed he got tlie 
following list : — 

Vermicularia concava, Soic. 

Exogyra conica, Soiv, 

Ostrea canaliculata, UOrh. 
„ vesicularis {?), Smv. 

Pecten interstriatus (?), Leijm, 

There occurred also Caculhva yUihra, Park, Panojxva plicaUt, 
Sow., Peden qiuidricosUdus Sow., Triymun, sp., in black or 
brown phosphate. 

Below this came a bluish sandy clay, 6 to 14 feet thick, and 
containing Vermictdaria concava, underlain b^ a light-blue 
continuous stone-band, 1^ feet thick, and containmg also Pecten 
orbicularis, Sow., and Ammonites rastndnSy Sow., together with 
Area mailUanci {T), D'Orb., and Cacxdhva gluhtrt in black or 
brown phosphate. This band by his measurement occurs about 
55J feet below the Chloritic Marl, and probably corresponds to 
the " Hard stony band, 1 ft. in." of the section given above. 
Underneath it he found a bluish sandy clay, 17^ feet thick, and 
containing Vei^)ii<:uhiria, sp., Exogyra, sp. (?), Ostrea, sp. (?), 
together with Area (Cucidkea) cari'iiata, Sow., TItetis Sowerhyi, 
ROm., Triyonia, sp., and Dentaliuni dectissatuvi, Sow., in black 
or brown phosphate. This rested on a stone-band, 2 feet thick, 
in which there occurred Plicatvla inflata, Sow., and Pecten 
qtindricostatiui, Sow. Here, at a depth of about 70 feet below 
the Chloritic Marl, he draws the line between Upper Greensand 
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and Gault, at the same time, however, expressing doubt whether 
it should not be drawn above the bUiish sandy clay beds. 

The Chert Beds with the same fossils are exposed again east ol 
the spring at l^lwell, and the Gault and Upper Greensand 
underlie the moat on the south side of Corfe Castle, but are 
poorly seen. Near Steeple and Tyneham we find little except 
an occavsional projection of chert, until we reach the tine cliff- 
section of Wor narrow Bay. 

Worharrow Bay. 
Section of the Upi^er (rreensuivd and Gault at Worfmrroir Bay. 

Chloritic Marl. {.See p. 176). 

/Sand concreted in irregular lumps 

Dark green sand, about 

Lumpy rock, full of Exogyra coin'ca, Perlen 

asjter, P. qni7ujueco$t<itvSj Sic. 

Soft green sand 

Do. do., ^ith lines of calcareous blocks, 

f\i]] of Eroffi/ni conica and Ver7nirtiiari/i ... 40 

Do. do., but more loamy and getting 

darker below ; a line of i)hosphatisea 

E,rotfyra conira, iVatica, Pleurotomaria^ <tc., 

OauTt*^* \ ^^ ^^ from top, and layers of .stone below 39 

Dark -green clayey sand with a few layers of 

stone, more towards the base ; JAma jntral- 

felfi^ d'Orb no7i Sow., Pecten orhiculari»^ 

Naiica, Ajx/rrhats 18 

Darker and more clayey micaceous sand, or 
sandy clay, becoming more clayey below, 
and the lowest 3 feet bro^\^l ; passing down... 45 
Conglomerate of ([uartzite-i)ebbles in clay ; the 
I supi>osed Carstone. {See \). 139). ... ... 1 

Marked line of erosio^i. 
Lower Greensand (p. 139). 

167 8 

The lower portion of these beds corresponds to the Gault as 
identified at Punfield, but we can draw no hard line between it 
and the Upper Greensand. The best exposures occur in the 
upper part of the cliff, but the top of the Upper Greensand is 
easily accessible on the beach also. 

Mape Bay. 

In Mupe Baj/^ the group has apparently lost more than half its 
thickness. This is doubtless due to squeezing and faulting, which 
increases in intensity westwards, but it prevents detailed correla- 
tion with the section at Worbarrow. Much of the cliff is over- 
spread by talus. 

Section of the Upper Greenmiui and Gault at Mupe Bay. 

Chloritic Marl, horizon of the. {See p. 177). 
Soft green sand (only the top seen) about 
Green coherent and slightly clayey sand with ferruginous 

concretions and weathering V)rowii 

Very dark clayey sand, looking like clay 

Dark green loamy sand, weathering brown 

Line of large irony concretions with lignite 

63 
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On the lx>acli, next below the sandy biisc of the Chalk, there 
occur about 21 feet of green sand with a number of apparently 
rolled phbsphatic casts of annnonites and lainellibranchs, among 
them Exinpjrii nmiai. This bed rests on a dark-green clayey 
sand, visible to a thickness of 8 feet. The upper of these two 
sands somewhat resembles Chloritic Marl, but is, of course, much 
too thick ; the lower of the two, moreover, has no likeness to the 
chert-beds on which the Chloritic Marl rests at Worbarrow% but 
compares better with some of the dark sands assigned to the 
Gault, especially in the section of Lulworth Cove. If it belongs 
to that part of the group there nmst be about 80 feet of sand 
missing between it anci the Chalk, probably from squeezing, as 
before mentioned. 

Lulworth Cove. 

We now pass on to LulWorth Cove, where a more complete 
section exhibits details resembUng those of Worbarrow Bay. 

Sect if m of the Upper Greensaiul and Gnxdt in the east mde of Luiwm'th Cove 

Chloritic Marl. (See p. 178). Ft. In. 

^8and and brown chert 4 

Sand with a few ledges of stone, details 
obscured ... ... ... ... ... ... 85 

Darker sand with Exogyra conica and phos- 

lAmtic csmts of Pleiirotr^nariay ^c 12 

Darker and more clayey sand, in ])arts a blue 
clay J at its base a line of (iuartzite-i)ebbles 
as big as marbles, resting on an eroded 

y surface of 28 

Wealden Beds. (See p. 129). 

129 

The " darker and more clayey sand " of the lower part of this 
section yields CardiU/, Guetdhva carinafa, Sow., Lima jxt/rtdlela, 
d*Orb nan Sow., Panopmi pUcatay Sow., FecteUy Pinna tetra- 
gmia, Sow., DentaUuni deeu^'isatamy Sow., Turrit ella costata, 
Sow. 

From the east side of the cove the Upper Greensand and Gault 
pass under the beach to near the landing-place on the west side, 
throwing out copious springs among tne Black Rocks, where 
their upper boundary coincides with high-water mark. A few 
yards west of the cove they are faulted out by one of probably 
many strike-faults which break the sequence of the strata in 
these promontories, so that Chalk lies in contact with Wealden beds 
nearly as far as the next bay, west of Dungy Head. There we 
find the Chloritic Marl three feet thick, much hardened, and with 
many phosphatic casts, and below it (that is, to the south of it, all 
being vertical) a very hartl white rock, composed of slightly 
glauconitic sand so closely cemented as to resemble quartzite, 
three feet thick, and passing down mto three feet of green sand, 
with lumps of white rock as above. Below these come nine 
feet of hardened green sand, with nodular and tabular chert. 

Diirdle. 
The full »equence can be obtamed by combining the obser- 
vations made on the two sides of the promontory of Durdle 
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Door. In the following section the chert-beds were measured on 
the west cliflf, and the remainder along the top of the east cliti, 
in Man-o*-War Cove. 

Section of the Upper Greenxtind and Gault near Durdle Door, 

Chloritic Marl. {See\),\m), Ft. In. 

( Hard white rock like quartzite (a green sand 
cemented) 
Green sand with lumps of rock, as above 

Hardened sand with nodular chert 

Do. with much chert in irregular masses 

Dark -green loamy sand 

Chert and green sand 

Dark-green sand with three or four bands of 

cherty stone, Exogyra conica^ P. qninque- 

costatm and a large Nautihis^ abundant ... 

{ Chert in irregular lumps, and green sand with 

many fossils ... 

[Section continued in Man-o*-War Cove.] 
Green sand getting darker and more loamy 

IL/w WJ VV ■•• ••• ••• ••• «•* ■•• 

A conspicuous ferruginous l)and 

Dark-blue sandy clay 

Dark-blue clayey sand 

Hard white sandstone 

Ochry band with quartz-pebbles ranging up to 
2 inches in length, but averaging 4-inch (the 

supposed Carstone) 2 to 4 

Stronfj line of erosion. 

Wealden Beds. - 

131 10 

Of these strata the upper 24 feet may be assigned to the chert- 
beds. The intensely hard white rock at the top makes its first 
appearance at Durdle, but thence westwards becomes a marked 
feature. We shall see that it becomes a hard coarse grit inland, 
repeatedly shewing itself in the hillsides. A conspicuous ferru- 
ginous band marks the horizon at which the increasing propor- 
tion of clay in the rocks checks the percolation of water. 
Assuming this to be the top of the Gault, we should have 108 
feet for tne Upper Greensand and only 23 feet for the Gault, which 
does not at all agree with their relative thicknesses elsewhere. 
There is, in fact, no line between the two formations in this part 
of the country. 

A large number of specimens was collected from the Upper 
Greensand of Durdle and Lulworth by M. Barrois, who made the 
following measurements.* The section coumiences at the ba^e 
of the Cnloritic Marl. : — 



\ 



D20. White, fine-grained sandstone, slightly glauconitic, with 
bands of chert ; it becomes quartzose, coarser and 

less glauconitic upwards... ... 

Cl9. Green sand, with many phasphatised fossils ; Pecten asj^e?' 

18. Calcareous glauconitic sandstone 

17. Green marly sand ; fossils in phosphate of lime 
Bl8. Calcareo-siliceous sandstone ; Ostrea ... 9 inches to 

If. vj> reeii sajiu ... ... ... ... ..« ... ... 

16. Calcareo-siliceous sandstone, with cavernous surface ... 

xo« vjreeu sauci ••• ... ... ... ... ... ... 



Ft. In. 



11 


6 


1 


< 


1 




6 





1 




1 


7 


3 


3 


4 


10 



* Terrmin Cr^tAC^ Sup^rieur, 1876, pp. 80-92. 
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Ft. In. 
Bl4. Calcareous sandstone, with large gmins of glauconite ; 

Jaiiira q luidn'rosfa t<i al )iindan t . . . ... 

Al3. iSand, with a bed of Osirea vesi\nilr)sa at its base ; some 

phosphatiscd fossils 

12. Sandstone, with Serf put tp 

11. \jFeen Nanci >.. ... ... ... ... ... ... 

10. Bed of small oysters ; some pliosphatic nodules— 
Vermir.vhirin roncava^ Jmilrn f/wulrirosfatfiy Pit- 

^ '«'€ ff''f fC' ••• ••• •■• ••• ••• •■• ••• 

•l'v *.71\./t^ll r>«Vlll,l «•• ■•• ••• ••• ••• ••• ••• 

8. Nodules of caUiareous sandstone ; many fr»ssils showing 
a Blackdown relationshi}* 

7. Dark -grey micaceous sand, with g>'psum, pyrites, and 
small l>eds of phos])liatised fossils — \ ermiculnria 
coiwavay Ontrea vesiridom^ Arm 

G. Greenish-grey sandstone 

* *• * ■ A Xa^Vl A kMlvJlVX ••• •«• ••• ••• ••• ••• ••• 

4. Greyish sandstone —IVr ////<• w^'rr/V/ ronrava^ Oalrca conlctt 

'#• I ^Clr I 1 V« ••• ••• ••• ••• ••• ••• ■•• ••• 

2. Clayey micaceous sandstone 

1. Dark sandy clay 

Do. less sandy ((iault) 

Ill I). 20 he records the following specimens from Durdle 

Cove : — 

Ostrea carina tti Pelttistes clathratus, CotUau. 

Trigonia Catopygus columbarius, J)' Arch. 

Cidaris vesiculosa, Gold/. Discoidea subuculus, Khin. 

„ velifera, Jironn. Holaster nodulosus, Gold. 
Caratomus rostratus, Agaa. „ suborbicularis ?, Brong. 

In the same bed in Lulworth Cove he obtained : — 
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Otodua. 

Terebratulina rigida. Sow. 

Rhynchonella. 

Area mailleana, D^Orh. 

Cardita dubia, Smp. {?) 

Pecten near to hispidus. Gold. 

Janira quadricostata, Sow. 

Lima archiaciana, Com. and Bri. 

„ asteriana, D^Orh. 
Spondylus Omalii, UArch. 

From C. 17 he records: — 

Ancylocenis. 
Scaphites a*qualis, Sow. 
Rostellaria. 

Avellana cassis, D'Orh. 
Terebratella pectita, S(»w. 
Area echinata, D'Orh. 
„ passyana, UOrh. 
Trigonia scabra, Lnmk. 
Cardita dubia. Sow. ? 
Cardium ventricasum, UOrh. 
Venus rotomagensis, U^Orh. (?) 
Cyprina consobrina, UOrh. 
Inoceramus. 

From B 16 he collected : — 

Vermicularia concava, Smv. 

Panopsea Iseviuscula (?) 

Venus. 

Plicatula pectinoides, Sow. 

Janira quadricostata, Sow. 



Ostrea conica, Lamk. 

Ostrea visiculosa, Sow. 

Inoceramus. 

Cidaris velifera, Bronn. 

Holaster nodulosus. Gold. 

Cardiaster fossarius, Forhes {?) 

Discoidea subuculus, Kkin. 

(jrly[)hocyphus radiatus, Desor ( ?) 

(Catopygus columbarius, d^Arch. 

Serpula. 



Janira quadricostata, Sow. 
Spondylus? (Avicula) occultus, Gein, 
Pecten asper, Lamk. 

„ elongatus, Lamk. 
Ostrea vesiculosa, Soip. 

„ conica, Souk 
Serpida [Ditrupa] difforme, Z>?>. 

„ gordialis, Sckl. 
Vermicularia concava, So^r. 
Discoidea subuculus, KUin. 
Catopygus. 

Holaster Brongniarti ? (H/Ik and 
Mnn-CJutl ). 



Pecten laminosus, Mant. 

„ hispidus, Gold. 
Ostrea conica. 

„ vesiculosa, Sow. 
Cidaris vesiculosa ?, Gold. 
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From A. 8 he gives the following list, with the remark that the 
famia is that of Blackdown : — 









Nucula 8}). allied to lineata, Fift, 
Ostrea eanaliculata, De/r. 

„ conica, Sow. 
Panopaja Rhodani, Pirt. and Baujc. 
Pecten (jlalliennei, UOrh. 
„ laminosiw, Mant. 
;, Milleri, Fitt. 
Siliqiia moreana, D^Orh. 
Thetis genevensis, Pirt. ayid Roux. 

„ major, Sow. 
Trigoiiia alaifoniiis, Park. 
pyrrba, D'Orh. 
„ spinosa, Park. 
,, nov. sji. 
Venus faba, Smr. 

immersa, Sow. 
submersa, Sow. 
truiieata, So^r. 
Rostellaria Parkinsoni, AV/?/-. 
Ainmoiiites crenatus, Fitt. 
(i<K)dhalli, Sow. 
iiitiatus, Soir. 
raulinianus, D^Orh. 
rostratus, S(m\ [Pictet. 
sj). allied to varicosua, 
Hamites alternatus, Afant. 
„ virgiilatus, Jiramj. 









»» 



>j 



Vermicularia concava, Sotv. 

» I)olygonalis, Sfnv. 

Holaster (plates) 
Pseudodiadenia (spines). 
Area eouilateralis, Corn, and 
Briart. 
„ carinata, Soir. 
formosa, Smi\ 
glabra, Park. 
nana, D'Orh. 
obeaa, Pictet and Roux. 
Astarte concinna, *SW. 
imjK)lita, Soir, 
striata, Sov\ 
sn. 
Cardita aupiniana, D-Qrh. 
Cytherea caperata, Sow. 
„ i)arva, Sow. 
„ subrotunda, Sn^o. 
Inoceramus siilcatus, Pai-k. 
Janira aequicoatata, UOrh. 
„ quadricostata, Sow, 
„ (juinquecostata. Sow. 
Limopsis Loriolii, Renv. 
Mactra ? angulata, Sim\ 
Modiola reversa, Sow. 
Nucula sp. allied to bivirgata, Sow. 

The fauna from D is regarded by him as being that of the 
Warmmster Beds, and the fauna of the strata below as being 
that of the Blackdown Beds. 

^hiie Notlie. 

The Upper Greensand and Gault appear next in the great cliff- 
section 01 White Nothe. The Chert Be^ls project as a small bench 
into the sea at the southern extremity of tne point, and the Chalk 
Marl fonns the lower part of the clift' above. 

White Nothe, southern extremity. 

Evenly-bedded alternations of smooth white Ft. 

chalk and marl with three lines of flints ... 40 — 45 

Very chalky 3 

'Cherty and lumny rock fj 

Sand with nodules of chert 3 

Sand with nodules and two layers of chert ... 4 
Dark-green sand with cherty lumps. Perten 
quin/juecoiftafiaty P. a»j>€r, Disco if tea 
(Section continued 500 yards west of the 
Coastguard Station.) 

Dark-gi*een sand— the bed last mentioned above (5 

Green sand with layers of stone 25 

J ''J» \\\Mm ••• •■■ ••• ••• ••• ^\J 

Dark clayey green sand with stone-lwinds, about 35 
Blue clay, not clearly seen 

Another section a short distance further w^est gives a magni- 
ficent view of the base of the Upper Cretaceous Rocks and of 
their unconformable superposition upon Oolitic strata. The 

S notion can be identified at once in the brow of the cliff at 
olworth House, where Gault dipping E.N.E. at 5° passes in 



Lower Chalk. 
Chloritic Marl. 



Upper 
Greensand 
and Gault. 



-I 
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quick succession across the etlges of Piirbeck, Portlandiftn, and 
Kjinmeridge Clay dipping N. at 25°." Thence it can be followed 
for about 600 yards southwards, though it becomes less con- 
spicuous from the fact that the Gault Clay there rests upon 
Kirameridgo Clay. 
The accompanying illustration (Fig. 159) shows Portlandian 




■ Tbe overlap of the Oolites by the Upper Cretaceous Bocks wm firat Doticed 
by Bockland and De la Heche {Tmnt. Geol. Soc., ser. 2, vol. iv.,p. 10, ISBO). 
that the Wealden Beds also are overlapped wm recorded by the Rev. 0. Fwber, 
who at tbe Hune time figured the Holworlh section [7Van«. Camondge Phu. Sot., 
vol. U., p. 2, ISU). 
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rocks on the lower left-hand side, with nearly horizontal Gaidt 
resting upon them, and in the cliff behind Upper Greensand and 
Chalk. The furthest point seen is AVhite Nothe with an under- 
cliff of slipped Chalk and Greensand below it. The view has 
been drawn oy Mr. H. W. G. Williams from a photograph. 



East of Holworth (or White Nothe) House. 

Lower Chalk, very impure ; a layer of flint at its base ; passing 

down Chloritic Marl (3 feet thick) 

''Sand with chert in lumps 

Sand with layers of chert 

Darker green sand with three layers of stone... 

do. do. with scattered lumps of stone 

Irregular layer of stone with Exogyra conka 

abundant 
Dark-green loamy sand with \n\y&& of clay ... 
Great lenticular stone-masses 



Ft. In. 



Upper 
Greensand 
and Gault. 



Kimmeridge Clay 



Dark sand^ as above 

Great lenticular stone-masses 

Dark sand, as above ; base not seen 

Gap. 

Dark loamy and clayey sand and clay, about 36 

Blue sandy and micaceous clay 

Thin band containing quartzite-pebbles up to 
two inches in length, and lumi)s of Portland 

Stone up to six inches in length 2 

Great Uncf/nformity. 



4 


6 


6 


4 


19 





13 


6 


11 





25 





2 





13 


6 


1 


6 


13 


6 


36 





4 










150 



The followinsr section of the basement-bed of the Gault was 



taken in the cliff at Holworth House. 

""Blue clay seen up to 

Ochry brown sand and clayey sand and grit ... 

Gault. -{ Green sand 

Thin band containing quartzite-pebbles and 

^ lumps of chert... 

Qreat Unconfomiity, 
Portland Stone. Limestone, piped, and here and there converted 

uivO ociire ... •.. •.. ... •.• 



2 
2 
5 




6 




The following specimens have been collected here by J. Rhodes, 
and identified by Messrs. G. Sharman and E. T. Newton : — 



Upiier Greensand of White Native — Chert BeiU, 



Sponges. (Siphonia, a common upi)er 
Greensand form, is recorded by 
Damon, GeoL of Weyniouthy 1884, 
p. 130.) 

Discoidea subuculus, Klein. 

Pseudodiadema variolare, Ag. 

Serpula antitjuata. Sow. 
„ ilium, S(jw. 

Vermicularia concava, Soio. 

CucuUsea glabra, Park. 

Exogyra conica, Soiv. 






Pccten asi)er. Lam, 

orbicularis, Smn, 
( Neithea)quadricostatU8,.Sot/', 
(Neithea) quinquecostatus, 
*SW. 

Trigonia scabriculus. Lye. 

Natica Gentii, Sow. 

Ammonites, fragment 

Belemnitella 

Hamites 

Nautilus 
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Upper Greenland of White Nothe — Sands below the Chert Beds 

Vermicularia concava, Sow, Pecten (Neithea) quadricostatus, 
Cytherea cajHjrata, Sow. Sow. 

„ i)lana, Sow. Thetis Sowerbyi, Rom. 

Cuculla^a Trigonia 

Exogyra Turritella 

Panopjea plicata, Sow. Turbo 

Gaidt of White Xothe. 

Vermicularia Pecten orbicularis, Sow. 

Area, fragment Pinna tetrafcona, Sow. 

Cuculliea Trigonia sjunosa, Park. 

Exogyra Dentalium decussatum, Sow. 
Lima [)arallela, d-Orb. non Sow. Turritella costata, St/w. 

Nucula i)ectinata, Sow. Fish-scale. 
Panopiea i)licata, Soiv. 

In describing the White Nothe section, M. Barrois states 
that the Chloritic Marl contains fossils derived from the beds 
beneath, and places the upper 19 feet of those beds in the zone 
of Pecten a-sper. In a spot \^\ feet below the Chloritic Marl, 
but now covered by a landslip, he collected Set^nda sp. Ostrea 
vesiculosa , How., Pecten ai^per(Bh\indant\ HoUisfer Brayiyniarti (?), 
Hebert, and Ps'tidodiadema ornatam, Desor.* 

Rliigst^iul and Omninytini Mills. 

The unconformity at the biise of the Gault is again finely 
exposed for about 50 yards in the brow of the cliflf 300 yards 
west of Osmiiigton Mills. The Kimmeridge Clay dips north at 
40°, but the Gault lies horizontally upon it, its base being a 
loamy buff-coloured sand with an occasional quartz-pebble. 
In the hill above, the whole of the Gault and Greensand are 
represented together with the lowest bands of the Chalk, but the 
liist-named has been almost completely decalcified and has 
mouldered down into a yellow sandy clay, in which, however, the 
original bedding-places are often distinguishable. In the tract 
between Osmington Mills and Wliite Nothe, the Upper Creta- 
ceous Rocks are thrown on end by the Ringstead disturbance. 
The Cliert Beds of the Upper Greensand, tilted up at an angle of 
75°, project at frequent intervals, but the softer beds are ill exposed. 

The followhig fossils have been recorded by Damon from the 
XJpper Greensand about one mile west of Osmington Mills 
(Greology of Weymouth, 2nd Ed., p. 130). 

tCardiast<3r latissimuj*, A(i. fLucina dujuniana [? Venus Nystii 
Vermicularia concavji, Sow. Briart and Corntf] 

Astarte inipolita, Sow. Modiola 

Cardiuiu hillanuni, Sow. tPanopa?^ ])licata, Sow. 

Cucullioa glabra, Park. Pecten orbicularis, Sow. 
Cypricardia „ small species 

(^tlierea ]>lana, Sow. Pectiuiculus umbonatus. Sow. 

Exogyra coluniba. Lam. Trigonia ala^formis, Park. 

,, conica. Sow. Venus, one or two sjiccie^s 
Inocemnius concentricus, Park. fTurritella granulata, #So?/'. (?) 

t „ Crispii, ? Goldf. Ammonites, one or two sj^ecies 

t.Tanira aljiina, Sow. Hamit<js. 

* Terrain Crc^tace Siii>erieur, 187<>, pp. 78, 70. 

t Added to the list, on the autliority of Mr. Jukes-Browne, from specimens 
preser^'ed in tlie Dorchester Museum. 
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Ghaldan aiul Ridgevxiy. 

The outcrop of Upper Greensand and Gault alonff the great 
Ridgeway disturbance is interesting chiefly from the light it 
throws on the structure. Though highly inclined, the strata 
seem to be all represented along the north side of the Chaldon 
anticline, but at Moigns Down the Upper Greensand and Gault 
disappear, and Middle Chalk, much aisturbed, occurs in close 

Sroximity to Purbcck strata ; here, therefore, the thrust-plane, 
escribed on p. 222, lies between Middle and Lower Chalk. But 
two miles further west, the Lower Chalk, Upper Greensand, and 
Gault reappear in proper sequence, and the thrust-plane 
presumably lies between the Gault and the Oolitic rocks. Just 
east of Blncombe, they arc abruptly faulted out again, but at 
that village they come in at their proper horizon, and yield the 
following details : — 

Bincombe, 150 yards south-east of the Church, 

vyjiiori vie jji.ciri ... ... ... ... ... ... ... ... 

' Sand with chert in lumps 

Green sand 

Brown chert 

TT I Green sand with a few bands of stone 

iH^inaa^n/l / Hardened sand with Exogyra conica, Fecten 

quin^ecostatuSj &c 

^(jii sanci ... ... ... ... ... ... 

Line of sei)tarian stones 

\ Strata concealed — 

These rocks all dip northwards at 45^ to 50°, and have been 
thrust on to a miiss of Oxford Clay, which itself, together with 
some Cornbrash and Forest Marble, has been thrust on to Port- 
landian and Kimmeridge Clay (p. 223). Within half a mile this 
outcrop of Upper Greensand comes to an end, but a brief exposure 
just east of tne Ridgeway Tunnel serves to shew that the upper 
of the two thrust-planes keeps to pretty nearly the same horizon 
near Bincombe. Westwards, however, it runs higher up and 
brings Upper Chalk into contact with the Oolites for several 
miles. 

On the south side of the Chaldon anticline the Upper Creta- 
ceous Rocks are comparatively little disturbed and seem to occur 
in complete sequence. Some green sands and sandstone near 
East Chaldon Church yielded Janira qncidrioostata, J. quinque- 
coatatayOstrea conieHy Ostrea vesictdom,fmA Pevten UirninosasUy 
M. Barrels, and were referred by him to the upper part of the zone 
of Avi>rnxniiteH u)jlatuH. The upper part of the tapper Green- 
sand is exposed in numerous places. 

Ahbotshary, Loiuj Bredy, and Chllcondx;. 

The long Riclgeway disturbance comes to an end near Abbots- 
bury, and the Upper CVetaceous Rocks run along the sinuous 
Chalk Escarpment without interruption, except in that caused by 
the subordinate Litton Cheney fault. They rest, however, upon 
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Oolitic rocks which are largely made up of clay, and their m- 
variable tendency to slip (owing presuinaDly to some part of the 
Gaiilt still retaining its clayey character) has been so much 
increased thereby, that the actual gi'ound occupied by them 
quite misrepresents their real outcrop. Thus both the southern 
and northern slopes of Abbotsbury Hill present a series of short 
escarpments of the chert-beds, which are aue solely to the slipping 
of successive slices of those rocks. This (Ubri>^ has travellea 
across the Forest Marble and has partly covered up the outlier 
of Kimmeridge Clay west of the village. The chert-beds occur 
at their true iiorizon in the brow of the narrow gravel-capped 
plateau of Abbotsbury Castle, and probably have given its 
characteristic shape to the outlier of tne Knoll, though only the 
imderlying sands are now left on that hill. At Gorwell these 
strata have slipped with unusually Uttle fracturing, and fonn 
three successive escarpments, which might easily be mistaken 
for rock-in-placo. 

Throughout this part of Dorset the uppermost layer of the 
Upper Greensand consists of hard calcareous grit, with large grains 
or even small pebbles of quartz. It ranges from 4 to 10 feet in 
thickness, and by its conspicuous outx^rop in the hill-sides serves 
to fix the position of the base of the Chalk. It has not been 
noticed east of Bincombe, unless the hard white quartz grit at 
Durdle Door represents it. 

Long Bredy Hut Lane, which leads up to the Downs between 
Dowertield Fann and Long Barrow, passes three sand-pits in the 
Upper Greensand ; the strata dip northw^ards at 35° and present 
the following details : — 

Near Loiuj Bredy. 

Ft. 

Calcareous grit, top not seen ... 1 

Soft streaky glauconitic sand with chert 10 

Gap. 

Hard nodular green rock with Exogyra canica 8 

Green sand with nodular rock ... ... 10 

Soft brown sand with gi'eat doggers (seen in the pit on 

the east side of the road) 30 

The calcareous grit, with Chloritic Marl resting upon it, is ex- 
posed by the side of the Bridport road at the west end of Chil- 
combe Hill, and the base of the Gault, so far as can be determined 
among the landslips, Ues about 160 feet below. This is an unusual 
thickness for the Gault and Upper Greensand in the neighbour- 
hood, but the estimate receives some confinnation in the outlying 
mass of Shipton Hill. The base of the Gault there occurs at the 
400 foot contour, while the hill reaches a height of 559 feet with- 
out including any part of the calcareous grit. Allowing 8 feet 
for the thickness of that rock we may infer that the combined 
Gault and Greensand are not less than 167 feet thick. A little 
further east the thickness seems at times scarcely to exceed 100 
feet, but at Worbarrow the measurements gave almost exactly the 
same result. Tliese measurements prepare us for the fact, already 
alluded to, that the Gault and Greensand, unlike the Chalk, main- 
tain their development, or even increase it, westwards. 
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CHAPTER XII.— UPPER CRETACEOUS ROCKS. 

(Continued.) 

-^ Chalk. 

Intnxlucflon. 

The three main sub-divisions of the Chalk which have been 
recognised through a large part of England can be identified also 
in South Dorset. Thev consist in descending order of Upper 
Chalk which corresponds in some districts, though not here, with 
the Chalk-with-flints of old authors, and which has for its base a 
thin nodular band known as the Chalk Rock; Middle Chalk, 
which in this district also contains flints, and has for its base a 
poor representative of the Melbourn Rock; and Lower Chalk, 
also sometimes flinty, with a thick but local l)ed of white or grey 
marl near its top. in its lower part the Lowor Chalk consists of 
alternations of chalk and marl, known as the Chalk Marl, and 
passes downwards into a basement-bed composed of grains of 
quartz and glauconite and phosphatic casts of fossils embedded iii 
a more or less chalky matrix. This band still passes under the 
name of Chloritic Miirl, a name originally acquired through the 
glauconite having been wrongly determined as chlorite. Though 
stratigraphically corresponding to the Chloritic Marl of the Isle of 
Wight, it is open to doubt whether it is the precise zonal equiva- 
lent of that stratum, which is characterised by the siliceous 
sponge, Sfawroiiermc Carteri, that fossil not having been observed 
in South Dorset.* 

The highest zone of the Upper Chalk recognised in this district 
is that of Belemnitella 7nucrttnatn. Upon this, in the eastern 
part of the area, the Tertiary strata rest with the usual uncon- 
formity, but as usual without any obvious want of parallelism in 
the stratification. Westwards, however, a hirge part of the Chalk 
is abruptly and irregularly overlapped by Tertiary gravels, and, as 
will be shown later on, there is reason to think that the whole of 
the Cretaceous Rocks must have been denuded from parts of the 
South- West of England before the expiration of the Eocene 
period. 

Downwards the limit of the Chalk is somewhat sharply defined. 
Though there is no actual unconformity, stratigraphical or pala^on- 
tological, between the Chloritic Marl and Upper Greensand, there 
are generallv signs of slight erosion having taken place. The 
former, in addition to an indigenous fauna of Chalk Marl affinities, 
contains a number of phosphatised casts with a water- worn aspect 
which can hardly be aue to decalcification in a stratum still rich 
in lime. Among the fossils thus preserved the majority range 
up into the Chalk Marl, or are peculiar to the Chloritic Marl, and a 

• A. J. Jukes-Browne and W. Hill, Quart. Jouni. Gcol. JSor., vol. Iii., p. 109 
1896). 

336 L 



162 CHALK. 

few, like Pecten asper, Rh. dimitlUitii, var. cmivexa, and Gatopygu^ 
etiriTiatas range downwards only. The condition of the casts, 
however, leads to the conclusion that they are not strictlv in »iUc 
though their sharpness and partial retention of the shell suggest 
that they have not travelled far. The break in the sequence of 
deposits thus indicated is proved by the close palieontoli^cal rela- 
tionship of the top zone of the Upper Greensand (Warminster 
Beds) and the Chalk Marl to have been of short duration, but at 
the same time it atfectod a laree area.* 

The probability of many of the phosphatic casts of the Chloritic 
Marl of South Dorset having been derived did not escape M. 
Barrois, who definitely states mat at White Nothe the top of the 
Upper Greensand is hanlenod and corroded, and that in the base 
of the Chloritic Marl there is a large number of fossils which must 
have been derived from beds below. An equally marked example 
of erosion at this horizon occurs at Litton Cheney (p. 190). 





Fig. 160. Sui«ri,neiiui C'trten, Sollas. J. 
„ 161. Scaphitts (nqtutlit, '^v . 

From Corfc Castle westwards as far as Binconibe, a distance of 
about 17 miles, a bed of soft chalk-marl forms a noticeable feature 
in the top of the Lower Chalk, as observed by Mr. Whitaker.+ 
It occurs nearly, if not exactly, on the horizon of the Belemniiella- 
Marl, and contains the characteristic fossil Belevmitellu pl&ivx. 
By M. Barrois it was identified as the representative of that 
band, but though it doubtless belongs to the zone there is some 
doubt whether it does not lie a few feet lower in the series than 
the BdeinniteUH-^wcX of other parts of England. Neither this 
band nor the Melboum Rock have Ixsen detected in the faulte<l 
escarpment west of Bincoinbe, or in the somewhat sectionless 
downs of Long Bredy and Chilcombe. The Chalk Rock, on the 
other hand, was identified at intervals throughout the whole region 
by Mr. Whitaker as long ago as 1867.f 

The thickness of the Chalk varies from about 1300 feet in the 
eastern part of the district (Ballard Point) to about 1160 or 

* Fonlhani, Proc. Geol. Assof., vol. iv., n. r>13 (I87fl). Juken-Browne, Gml. 
Mrui. 1877, p. 357. Sec alto " Goology of the Iiile of Wight " (Ueol. Survey 
Mem.), 2inl. Ed. pp. 79-BO. 

f Qu<t,f. Joiirn. Ornl. iV., vol. xxviu. p. 93(1871). 



Lower Chnik Fouils. 
Kui. lfi.i. 




i. Ammimttti rk t aqens < Brong. {yountf). 

163. „ »wr(rt«», Sow. X i. 

164. Betlemmtella /i/ctki, Blainv. 

165. Jlolasler sitliijMiosvi, Leske. 

166. Rhynchimelhi grattawi, d'Orb, x i. 
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1200 fuct in tlic (itinlml ^mrt (Lulworth), luwl to about 500 or 
600 Icct in the western part (Blaekdown), but in the last^natuod 
a variable thickness ol chalk is missing, owing to the unconfonn- 
able overlap by Tertiary strata. The attenuation westwards is 
Middle C)utl.k Fomt*. 
Fii 169 Fig- 170. 




Fill. 167. Shj/ncftoneUa Cuiiiei-i, d'Orb. x 2. 

„ 168. I'tre/iratnHna graeUi*, Schloth. x 3. 

„ 169. E<Jtinoc<mm wi/wYihinrtud, Mant. 

„ 170. iloltuita- p/anuji, MMit. 

„ 171. Ituiceramus mytiloidcx, Maiit, x \. 
equally noticeable in all three sub-divisions, as shewn in the 
following table : — • 



BBllitnl Point. 



Upper Chalk .. 
Middle Chalk .. 
Lower Chalk ., 



300 to 500 
100 to l.W 



CHALK. 

Up)>er Chalk Foml». 




Fic. 172. Rhj/iu-h/mtlla iiluMtilin (wir. oetojdicabt), Hnw. Large e 
„ 173. Marmi/nttn orttntun. Miller. 
„ 174. Belemnitelln mueroaata, Sublotb. 
, 175. Eektnoeoryt fmlgarit, Breyniiis. x J. 



The PalfDontological zones into which the Chalk has heen 
sub-divided, and which were identified in South Dorset by M, 



Bftrrois, have been estimated by him to attain the thicknesses 
shown below : — • 





Zonil toull. 


ThickntM. 


Ssffi. 


HHi«i. 


¥?r' 


Ui)per Chalk 

Middle Chalk 
Lower Clialk 
Chloritic Marl 


fBelemnitellw 

Maraupit«» 

Micraster coranftutiium ... 

„ cortestudinarium 

\Holaster planus 

Terebratulina gracilis ... 

rnoccraniua lahiatus 

Belemnit«s pleiiUM 

Holaster .subglohoaus . , . 


30— 50 
100-150 
35— 40 
30— 40 

3— 7 
20— 30 
15— 20 

I- 3 
10— 30 

0-50— rso 
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328 — 4»2 
115 ~-131 
98 —131 
10 — 23 
65-98 
49 — 65 
3 — 10 
32 — 98 
li- 5 




Fig. 170 Mitraitei mt atiffu 

SvKinage and Sfridlwnd 
In describing tlie Chalk it will be nece&saiy to recross the 
ground already traversed m our account of the Upper Greensand. 
The localities will be taken in order from cast to west as before, 
* Terrain Cr^tac^ Supencur, 1876, p. 104. 
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and we commence, therefore, with the section of Ballard ClifFand 
Stiidland Bay at the point where it was left in Chapter XL 



Upper Chalk 



Ballard Cliff* 

{Chalk with flints 
Massive but somewhat lumpy chalk, without 
UXiII^k) ••• ••• ••• ••• ••• ••• 
Chalk Rock f ; a layer of very hard green-coated 
UxJVAU1\?o ••• ••• ••• ••• ••• ••• 

/ Hard, rough, and lumpy chalk 

Middle Chalk \ Smooth, thick-beddea chalk, with partings of 

102 feet. < marl 

\ Melboum Rock ; rough, nodular, and flaky chalk, 

\ with sparry joints 

C Smooth chalk, with conchoidal 
Zone of J fracture, and five partings of 

Belemnitella < ])ale-blue marl ... 

plena, j Smooth chalk, passing into 

\ Fine marl ... 

Alternations of chalk and marl in bands of 1 to 

2 feet thickness : an occasional line of green 

nodules, like tnose of the Chalk Rock. 

Ammonites varians occurs in the lower 

22 feet, but not above J 

Hard chalk-marl weathering into rhombs 

Very hard splintery chalk 

Sandy and glauconitic marl 

Chloritic Marl ; glauconitic sand, vrith rolled 
phos])hatic casts of Amnumit^s, Nautili^ and 
IJjrogyi'ce^ the last apimrently indigenous ... 

Ui)per Qreensand. {See p. 149). 



Ft. In. 



20 



Lower Chalk 
149 ft 2 in. 






4 


6 





90 





6 





4 





2 





5 






126 





6 
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These divisions can be readily correlated with those of the 
Chalk in the Isle of Wight. The lowest layer of fluits occurs 
about 20 feet above the Chalk Rock, in the western end of the 
Island; the Middle Chalk has much the same aspect, but has 
lost about one-half its thickness in Dorset ; the Melboum Rock 
and BelemnifeUa-zone show no changes of importance, except 
that some alternations of chalk and marl come in above the 
principal marl-bed, while the Lower Chalk differs only in being 
more split up by marls in the upper part. 

The Chalk Rcfck descends to the beach on the south side of the 
headland at the furthest point accessible on foot. The clifi' 
beyond this and Ballard Point consist of intensely hard, flinty 
chalk, with a dip increasing northwards till the strata become 
vertical. The rock breaks with a conchoidal fracture and, so far 
from soiling the fingers as is usual, is hardened into a limestone, 
and can only be scratched bv a knife, while the whole cliff is 
traversed by veins of calcite and innumerable planes of slicken- 

* The section differs somewhat from that given in the Memoir on the Isle of 
Wight, 2nd ed., p. 90. A second visit enabled me to add more details, and at 
the same time to slightly change the grouping of the strata. The Belemnitvlh. 
plena zone and the Cliloritic >larl are now incladed in the Lower Chalk. 

t The Clialk Rock is included in the Upper Chalk in this Memoir, as in that 
on the Isle of Wight. Physically, the base of thin hard stratum is the most 
suitable line to select, but palaM)ntologically the Chalk Hock is at leant as closely 
united to the beds below it as to those above it. 

\ According to J. Rhodes, fossil-collector to the Geological Survey. 



side (Fig. 177). Under the microscope many perfect foraminifera 
can be detected, showing that though there "has been reconstruc- 
tion and cementing, the rock has not been perfectly crushed. 




Vertical Chalk w-ith flints, Uallard Point. Drntim by //. If, G. Williams 

ffnii a ]/hol'Jffraj>k. 



M. Bairois remarks that the similar hardened chalk of Corfo 
Castle closely resembles a rock of the same age which lies beneath 
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the basalt of the north of Ireland, and gives the following analyses, 
made for him by M. Duvillier : — 

Analyses of Ghiilk from the Zofie of Belemnitella mucronata. 





1. Glynn, 
Ireland. 


2. Studland 
Bay. 


S. Corfe 
Castle. 




Uardened and 
metamorphoeed ; 
beds horizontal. 


Soft; beds 
■lightly 
inclined. 


Hardened ; 

beds 

tilted. 


\_/18ijr ••• ••• ••• ••• 


0-35 


0-38 


0-42 


Soluble silica 


0-15 


Oil 


0-10 


Oxide of iron 


010 


0-54 


0-28 


Phosphate of lime 

Carbonate of 1 ime 


0-13 
9912 


0-18 
97-99 


0-2G 
98-17 


Carbonate of magnesia 


013 


0-62 


0-74 




99-98 


99-82 


99-97 



He suggests that the hardness of the rock may be due, in 
part, to tne larger proportion of carbonate of ma^esia which it 
contains. But the analyses do not support this view, for the soft 
Studland chalk contains almost as nmch magnesia as the Corfe 
Castle rock, and more than the Irish chalk. Thev serve to show, 
however, that the chemical composition of the hardened chalk 
along the line of fault is almost identically the same as that of 
the chalk which has not been thus altered. The hardening seems 
to have been due to the rock having been compressed beyond its 
crushing point, and subsequently cemented by calcite, a process 
which would leave the chemical composition of the mass 
unchanged. 

From Ballard Point northwards we pass hardened and vertical 
chalk for 120 feet, and then reach the Isle of Purbeck Thnist- 
fault, which is perfectly exposed to view from top to bottom of 
the cliflf, here about 250 feet in height. In the immediate 
neighbourhood of the fault the flint-nodules are not only shattered, 
but the fragments are shifted, so that, as Webster remarks, what 
was originally a flint is now represented by a group of shattered 
splinters, itfany small cracks run parallel to tne principal fault, 
and some of them are coated on either side witn flint (of Inter 
origin of course than the flint-nodules) but have been left hollow 
in the middle. The fault itself fonns a very sharp line, curving 
upwards in the cliif with beautiful regularity, and keeping 
exactly parallel to the bedding-planes of the beds above it. Tnese 
strata curve up through nearly an eighth of a circle, so as to be 
nearly vertical in the top of the clifl, while at the foot of the clift* 
they dip northwards at an angle of about 40^ Through the 
whole curve they rest upon the edges of vertical chalk, with a 
curiously close imitation of a great unconformity (Plates IV., 
VII. and XL). The origin of the structure will be discussed 
in Chapter XV, 



170 



CHALK. 



About 70 yards north of the fault the strata become nearly 
horizontal, and so continue to Handfast Point, where they dip a 
little west of north at 8° The alteration of the chalk is much 
less noticeable in the beds above the fault than in the vertical 
strata below it, and ceases altogether in the horizontal beds, which 
shew no disturbance except a few small faults and joints with 
slickenside. The joints, however, have the effect of causing the 
cliff to break awav into roughly rectangular masses, and give it an 
appearance whicn led Webster to compare it to " a work of art, a 
huge bidwark erected to oppose the force of the sea." Several 
great columns of chalk, two of which are known as Old Harry 
and Old Harry's Wife,* stand detached from the parent-cliff, but 
still preserve a small patch of green-sward on their summits. 
A much larger mass, now fonning the promontory of Handfast 
Point, is connected with the mamland by an extremely narrow 
neck, and will, before long, be disconnectea. 

At this point the cliff* trends westwards into Studland Bay. It 
nearly follows the strike of the beds, and in walking along the 
beach we keep on the same horizon for upwards of half a mile. 
Eighty yards bevond some springs of fresh water which burst 
out in the foresnore below high-water mark, the Tertiary Beds 
make their appearance in the top of the cUff, and thence slope 
gradually down to the beach in a further distance of 250 yaras. 
They rest upon a deeply piped surface of chalk, and have at their 
base a hard brown gnt with rolled flints and here and there some 
red or mottled clay. The following section was taken 60 yards 
east of the point where the Chalk sinks below the beach : — 



Sectifm of the fxtM of t/ie Tertiary strata in Stiidland Bay, 

Flint gravel 

Woolwich and / White sand 

Reading beds 1 Mottled clay ... 

Chalk 



FT. 
6 to 10 

40 
Oto 6 



M. Barrois recognises the following zones in the cliffs between 
Punlield and Stu(nand.t The chalk of the cliff in Studland Bay 
is 4issigned to the zone of BelemniteUoi ; it is by his measurement 
about 130 feet thick, but there seems to be a considerably greater 
thickness than this on the south side of the fault, if the base of 
the zone has been correctly shown on his section (op. cit Fig. 7). 
It contains black flints, ana yields the following fossds : — 



Serpula [Ditrupa] deforme, Dix, 

„ lonibricus, Defr. 
Amorphosj)ongia [Porosphajra] 

globosa 
Cyj)hoftoma elongatuni, Cott. 
Ciaaris serrata 
Et^hinocorys 
Magas j)uniilus 
Rhynclionella limbata 



Rhynchonella octoplicata 

„ subplicata, Mant, 

Inoceramus 
Lima Hoperi, Defr. 
Pecten cretosus, Defr, [P. nitidus, 

^fant.l^ 
Spondylus dutempleanus, UOrh, 

„ iiequalis, H^k 

Belemnitella uiucronata, Schlt, 



♦ Destroyetl by the sea in 18»6, after this description was wri 
t "Terrain Cn'tac'' Supi'rieur," 1876, pp. 101-104, 



written, 



CHALK. 



171 



For its base ho selects a hardened and eroded band visible in 
the cliff at Handfast Point (the Foreland). Below it conies the 
Marsapites-zona, which fonns the cHff as far as the fault ; it con- 
tains but little flint. On the south side of the fault he recognised 
the zone of BelemniteUiJi in a vertical position, followed again by 
the Marmipit&i'ZonQf from which he outained : — 



Rhyrichonella linibata, Dav, 

Janira 

Asteries 



Amorphaspongia rPoro.s])haBra] 

BourgueticrinuH ellii)ticus, Mill, 

Citlaris 

EchiiUK'orys gibbus, Lk. 

Next in descending order come the zone of MicraMer roiyni- 
gulnmny the zone of M. cortet^tadimirlwin, with abundant black 
flint and about 85 feet thick, and the zone of Holumter planus, 
the last-named l)cin|( a hard mnlular chalk about 17 feet thick 
with Mlcraster hrpvip</nu< and Linut Hoperi, Defr. The base of 
this zone coincides approximately with the Chalk Rock of the 
section on p. 167, and from it ami the beds below it the following 
fossils have been collected by J. Rhodes and identified by Messrs. 
G. Shannan and E. T. Newton. 

Chiilk Rt/rk^ Ballard Pmnt, 

Parasmilia. | Terebratula bi))licata, Sow. 

Cidixris clavigera, Konig.^ spines. ' _ „ seiniglobosa, Smp, 
Cyph(KS()iiia nuliatuin ? Sorrltj, 
Serpula aninilata ? ReuM. 
Uhynchonclla C'livieri, iVOrh. 
„ i>licatili.s, SmiK 



Terebratulina gracilis, Schloth, 
Si>ondyliLs spine was, Smc, 
Si>ondylus ? 
Teredo anijihisbajna, Gold/, 



PoiYKSphajra globuaris. 

IJour^ieticrinus. 

C.'idaris, spine. 

Cypho^soma radiatuin, Sr/rri{/. 

1 )iscoidea subuculus, Klein, 

Kchinoconus subrotundus, Manf. 

Heniia-stcr minimus ?, A*/. 

Micra.stcr breviiwrus, A(/, 

Serpula. 

Vermicularia. 

CirriiKjde. 

CelleiK)ra. 

Kschara. 

Kscharina inelegans, Ltms, 



Muldle Chalk, 

; llhynchonella Cuvieri, D'Orh, 
„ i)licatilis, Sow, 



Terebratula carnea 1. Sow, 

„ semigloDOsa, Sow, 

Terebratulina gracilis, Schloth. 
„ striata, Wahl, 

Inoceramus Brongniarti, Sow. 
„ Cuvieri, Sow. 

Lima semisulcata, S(m. 

Ostrea vcsicularis, Lain. 

SiK)ndylus dutem])leanus, UOih. 
„ latus, Sim?. 
„ spinosus, Stni). 

Ammonites Cunningtoni, Shiri^t, 



Lower Chalk (zone of Releninitella plena). 



Rhynchonella pliciitilis, Sotv. 
IncxreramiLs mytiloides ?, A/ant. (from 
the Marl Bed). 



Inoceramus, sj). 

Ammonites rhotomagensis, Brong. 

Turrilites, fragment. 



Lower Chalk {below the zone of R. plejut). 



Cidaris. 

Discoidea cylindrica, L^im. 

Holaster subglobosus, Leske, 

„ trecensis, Ijeipn, 
Rhynchonella plicatilis, S(av, 
Terebratula. 
Inoceramus cuneiformis ?, D*Orh. 

„ mytiloides ?, ManL 

Lima globosa, Sofw^ 



Ostrea vesicularis. Lam, 
Pecten Beaveri, Sonv, 

„ orbicularis, S(ac, 
Ammonites Mantelli, Smo, 

„ rhotomagensis, Rronij, 

„ varians, Smv, 

Scajihitcs ajqualis. Sow, 
Turrilites scheuchzerianus % Rose, 
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The green nodules in the Lower Chalk of Ballard Point were 
noticed by M. Barrois and were analysed for him by M. Duvillier 
with the result of showing that they contain nearly 20 per cent 
of phosphate of lime : — 

Green Nwlules from the Lower Chalk, Ballard Hole, 



Sand and clay 


8-40 


Soluble silica 


1-14 


Oxide of iron 


1-96 


Phosi)hate of lime 
Sulnnate of lime 
Carbonate of lime 


.. 19-91 


0-91 


... 65*62 


Carbonate of magnesia 


0-89 



98*83 

M. Barrois, assiiiiiing that the distance from the base of the 
Chalk to the fault was 500 metres, and that the average dip was 
60°, calculated the thickness of Chalk at 433 metres (about 
1,450 feet). Ho adds that he had not expected to find a thickness 
of more than 300 metres (about 1,000 feet), and that he cites this 
example to show how little reliance can be placed on calculations 
of this sort, when they are applied to Ixxts with such varying 
dips. As a matter of fact the ciistance to the fault is about 400 
yards and the average dip is more than 60°, for much of the 
Chalk is vertical, while the dip of the lower beds ranges from 
55' to 60". The actual thickness of Chalk between the fault and 
the Upper Greensand as measured at right angles to the bedding 
on the plotted section (Plate XI.) amounts to 1,175 feet To 
this must be added a small part of the Beleumitella-zone which 
is not seen south of the fault, and a certain allowance for com- 
pression. The true thickness is probably not far short of 
1,300 feet. 

Stadlrnid to Warlxtrraw, 

In its course westwards along the Downs the Isle of Purbeck 
Fault has given rise to a marked feature, for the vertical chalk 
on its soutli side stands up in a ridge, while the horizontal or 
slightly inclined chalk to tne north of it forms a dip-slope rising 
gently from the adjoining Tertiary area. This feature leads to 
the transverse valley of Ulwelf, westward of which the fault 

y^v^^ Tertiary beds against Chalk for several miles. 

The spring at Ulwell issues from Chalk Marl, on the east side 
ot the road. Directly in the line of strike of this marl, on the 
west side of the road, the Melbourn Rock can be identified ; a 
tault therefore with a downthrow to the west must run along the 
roaa. A corresponding displacement can be detected in the beds 
below the Chalk, and by thus fixing several points on the line of 
wli.K V ''''' ?^? ^'^f '^ coincides almost exactly with the valley 
Tro not \T ^l^Wuely traverses the Downs. Such coincidenc^ 
are not so common as might have l)een expected. 

Un Hound Down there are exposures of the flinty chalk and of 
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the nodular chalk which lies next al)Ove the Chalk Ruck. A 

lime-pit on the south side shews Chalk Marl, while just above 

the edge of the pit a hard greenish nodular bed (Melbouni Rock) 

sticks up through the turf. The road slanting up north-westwards 

from Knitson passes a pit in which nearly 20 feet of nodular 

rock belonging to the Middle Chalk are exposed. The Chloritic 

Marl can Ikj found repeatedly in the bottoms of the old marl-pits 

in the Lower Chalk. 

Xorth of Woolgarston a road slants westwards up the Downs 

and passes two pits; in the lower of which a noilular rock on the 

horizon of the Melboum Rock was worked, while in the upper 

may be seen : — 

Ft. In. 
Chalk "With flints. 

Beds not seen 8 u 

Nodular chalk 12 

Chalk \ Line of green nodules — 2 — 3 

Rock J Nodular chalk 2 

Here the Chalk Rock yielded the following fossils : — * 



Plocoscynhia 

Ventriculites 

Discoidea 

Porosphaera 

Holaster 

Micraster brevi[K)rus, Af/. 

Rhynchonella Chivieri, uOrh 

Terebratula biplicata, Sov). 



Terebratula carnea, S(av. 

„ semiglobosa, Sotv. 

Terebratulina gracilis, Schloth, 

„ striata, Wakl. 

Inoceranms 

Sjjondylus spinosus, S(/w, 
Ostrea 
Ptychodus 



On the opposite side of the Downs the uppennost beds of the 
Chalk have been burnt for Ume, but are now worked for road- 
metal, the rock being everywhere hardened near the line of fault, 
as at Ballard Point A similar pit is worked south of Bollington 
Fann. 

Near Sandy Hill Farm we get a view of the C-halk Marl and of 
thick-bedded, rather nodular chalk with thin partings of marl, 
which fonns the Middle Chalk ; it contains Intxrerainiis rnyti- 
loules in abundance. The Melboum Rock is visible in the top of an 
old pit a few yards to the east. A good section is aftorded in the 
Railway Cutting at Corfe Castle, though the freshly exposed 
surface does not exhibit the characteristic aspect of the various 
rock-bands so clearly as the old quarries ; the Chalk Rock crops 
out on the east side of the cutting, 74 yards north from the 
centre of the bridge at the Manse, the section being as below : — 

Railway Cutting^ Corfe Castle. 

Ft. In. 
Chalk with flints. 

awXGwJ X ••• ••• ••• ••• ••■ ••• ■•• 

Nodular chalk with a layer of flint near the top ... 9 

•li*X.lXl J ••■ ••• ••■ ••• ••• •«• ••• 

Nodular chalk 

Aforl 

XvXmX X ••■ ••• ••• ••• ••• ••• ••• 

Chalk / Line of green nodules 

Rock \ Nodular chalk 






3 


9 








1 


6 








2 





6 


1 


6 



* Collected by J. Rhoiles and identified by Messrs. G. Sharman 

and E. T. Newton. 
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The Chalk Rock passes nearly under St. Edward the Martyr's 
Gate, and the conical hill on which the castle stands is fonned of 
the lower beds of the Upper Chalk, the Mieraster-zones of 
M. Barrois. To the north oi the hill a quarry has been opened 
by the roadside for road-metal ; the chalk dips at an angle of 75° 
northwards, and though hardened and traversed in all directions 
by threads of calcite, as is usual so near the fault, is not con- 
torted, as shown by M. Barrois in his Figure 13. He records 
from it Magas paniiliis (t\'pe), Inoceramu^ Cn.2)sii, Mant., 
BdemnUeWt Diucronata, Schloth., to which we may add Echino- 
corys vidcjaris^ Breyn, and Terehratahi hiplicaUiy Sow. 

Eighty yards south of West Mills, to the west of the Castle, a 
trial-hole gives a good view of the thick bod of marl in the Lower 
Chalk. It is interbedded with chalk in the upper part, and is 
overlain by six feet of nodular chalk (Melbourn Rock) ; the 
strata dip north at 72°. The marl has yielded* : — 



Plant-remains. 
Ossicles of star-fish. 
Rhynchonella Cuvieri, UOrh, 

„ plicatilis, *SW. 

Terebratula semiglobosa, t^ow. 
Terehratulina striata, WahX. 
Inoceramus Brongniarti, i^ow. 



Inoceramns mytiloides, Mant. 
Ostrea vesicularis, Lam. 
Pecten orbicularis, Sow. 
Plicatula, fragment 
Enchodus. 
Fish-remains. 



Seven hundred yards westward we get a similar section hi an 
old quarry, and in some larger pits north-east of Knowlc Cluirch 
we see massive chalk in bands of one to three feet thickness, 
with occasional small grey cylindrical flints and with nodular 
bands, resting upon 30 leet of nodular chalk. The whole belongs 
to the Middle Cnalk, and shows the increasingly nodular character 
and the incoming of flints in this sub-division in a westward 
direction. The marl has been extensively quarried and mined 
for cement-making in the west end of Knowle Hill, close by the 
high road. At the top of the hill we recognise the hard cream- 
coloured nodular Chalk Rock, as identifi^ by Mr. Whitakcr,t 
and below it nodular chalk with a very few flints (Middle Chalk) 
In the great gash made by the excavation of the marl we can 
make out : — 



Middle Chalk and / Hard nodular chalk, top not seen 

Melbourn Rock 1 Shaly nodular chalk 

Lower Chalk (zone of j Chalk and marl interbedded 
Belemnitella plena) \ Marl 



Below this in the same neighbourhood we get alternations of 
chalk and marl which compose the Lower Chalk, while in the 
side of the high road the Chloritic Marl is exposed to view. On 
the northern side of the hill vertical and hardened Upper Chalk 
(belonging, according to M. Barrois, to the Mar^upites-zon^) is 



FT. 


IN. 


20 





6 





3 





12 






* Collected by J. Rhodes and identified by Messrs. Sharman and Newton, 
t " On the Chalk of the Southern Part of Dorset and I>evon," Quart. Joum. 
Gcol. Soc., vol. xxvii., p. 94 (1871). 
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worked for road-metal and lime-buming. The pits described 
above have yielded the following fossils* : — 

Upper Chalk. 

Siwnge. Rhynchonella linibata, SchlotL 

Qjrphosoma, Terebratula seinigloboHa, Soiv. 

Holaster. Siwndylus spinosus, Sow. 

Middle C/uilk and Melhourn Rock. 

»Spon^e-markings. Terebratulina gracilis, Sch/Ah. 

Cidans spine. Inoceramus luytiloides, Jfant. 

Rhynchonella Cuvieri, D'Orh. 

Marl'bed in the upper part of the Lower Chalk. 

Ossicles of starfish. | Baculites. 

Inoceramns. i Belemnitella plena, Blainv. 
Ostrea. Sca[)hites sequalis, Sow. 

Pecten orbicularis, Sow. Odontaspis. 

Ammonites. Fish-remains. 

The Downs for the next Quarter of a mile include two parallel 
ridges, known as Stonehill l)own and Ridgeway Hill, the valley 
between the two running along the strike and on the outcrop — as 
far as can be judged — of the Marsupites-zono, but whether the 
form of ground is due to an unusually soft bed or to a line of 
fault we are unable to say. At the west end of Stonehill Down 
chalk with shattered grey flints and with pockets of ferruginous 
clay is worked for lime-buming near the great fault. 

There are several pits by the side of the road leading westwards 
up the Downs. The uppennost shows six feet of angular flint- 
gravel; the second exposes flinty chalk resting on 15 feet of 
nodular chalk, but does not qiute reach the Chalk Rock ; the 
third shows the base of the Middle Chalk and the marl-bed in the 
top of the Lower Chalk. On the road over the Downs north of 
Tyneham the Chalk Rock and the nodular challc above it are 

? parried, and the marl-bed runs through an old pit 200 yards 
urther east. On the top of the hill angular flint-gravel is dug to a 
depth of 3 feet, and along the northern slope, close up to the great 
fault, there is a series of pits in chalk with great flint-masses 
ranging up to 2 feet across. 



Worbarrow Bay. 

At Flower's Barrow we reach the coast again, and get a 
continuous section of the Lower, Middle and about half of the 
Upper Chalk. The top of the hill consists of chalk-with-flints 
deeply eaten into by angular flint-gravel, but about 40 yards 
below the trenches on the southern slope the Chalk Rock crops 

* Collected by J. Rhoiles and identified by Messrn. Shamian and Newton. 



176 



CHALK. 



out iu a somewhat inaccessible position, the section running 
as follows : — 



Up[)er 
Chalk. 



( 



Ft. In. 



Lower Chalk, 
117 ft. 6 in. 



15 








3 


13 





20 





12 






Flmve^^s Barrow^ Worharrow Bay, 

Chalk with flints. 

Nodular chalk without flints, about 

Chalk Rock : a line of green nodules 

Middle Chalk ^ 

and I Chalk, generally nodular, but details not 

MelWnirn Rock ) procurable 

113 feet. ^ 

' Chalk, details not procurable, about 

Mjirl 

X*A.CwL X ••• ••• ••• ••• ••• ••• 

Chalk and marl alternating ; 12 feet from the 
base some grey flinty lumps with a core of 
black flint ; the lower part full of glau- 

\/VJl 1 i In^ ••• ••• «•■ ••• ••• •■• 

Hard grey glauconitic rock with scattered 
phosphatic nodules and a large Ammonite 
(Chloritic Marl) 

Upper Greensand. (aSVc p. 151). 



The followmg fossils have been collected in Worbarrow Bay 
and identified by Messrs. G. Sharman and E. T. Newton : — 
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Middle Chalk, 



Porosphera urceolata, PhiL 
Discoidea Dixoni, Forbes. 

„ subuculus ?, Klein. 

Cidaris, jilate of. 



Rhynchonella Cuvieri, UOrh, 
Terebratula semiglobosa, t^ow. 
Inoceramus mytiloides, Mant. 



Lower Chalk, 



Holast^r trecensis, Leym, 
Inoceramus ? Lamarkii, UOrh. (near 

ba.se). 
Inoceramus, concentric ribs near 

together (near base). 
Lima, fraginent. 
Ostrea vesicularis. Lam. 
Pecten Beaveri, k^oxv. (zone of 

Belemnitella jjlena). 



Spondylus. 

Pieurotomaria i)er8pectiva, Mant, 

Ammonites MantcUi, Sow, (near 

base). 
Ammonites rhotomagensis, Bro^ig, 

(near base). 
Scaphites a^ualis, *SW. 



It will be noticed that flints here make their appearance in the 
Lower Chalk for the first tunc, while the Miaale Chalk has 
become so generally nodular that it is difficult to distinguish the 
Melbonm Kock. (!)n the other hand, the marl-bed is readily 
recognised, both at the top of the cliff and on the beach in Cow 
Corner, where also the Chloritic Marl is generally visible. West- 
wards from Cow Comer the cliff nearly follows the strike, and is 
formed of the Upper Chalk, with the Chalk Rock gradually 
sloping down to the sea-level ; it is inaccessible, except by boat — as 
Ls conunonly the case with clifts of Upper (Dhalk. The upper 
beds, however, can be examined in the bay knovni as Ansh 
Mell : the chalk there dips about N.N.W., at 70° to 75°, and is 
traversed by planes of slickenside, many of which are parallel to 
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the great fault, while others meander in all directions, often at 
angles of not more than 20° from the horizontal. On the west 
side of the bay M. Barrois identified the Moraitpites-zone in some 
soft white chalk with small flints and about 170 feet thick ; and 
to the east of the bay he found Micraster conmguinuni 
abundantly in chalk with more numerous flints, both nodular and 
tabular. The following fossils have been collected by J. Rhodes 
from the cliffs in Arish Mell, and identified by Messrs. 
G. Sharman and E. T. Newton : — 



Porosphaera Woodwardi, Phil. 
„ globularis, Phil. 

Bourgueticrinus. 
Cidaris. 

Serpula plexus, Swv. 
Vermicularia. 
Eschara or Flustra. 



Flustra inelegans, Lons. 

Entalophora pustulosa, D^Orb. 

Ijateroiubigera. 

Viiicularia. 

Rhyiichonella plicatilis, Saiv. 

Terebratulina gracilis, Schloih, 



Mupe Bay, 

In Mupe Bay, and west of it, the outcrops of the sub-divisions 
of the Chalk are crowded into a very narrow belt owing to the 
steepness of the dip, which ranges irom 70° to 90°. The beach 
Is accessible on foot as far east as the Black Rock, near which 
is a little cave alluded to by M. Barrois as Ij^ng in the zone of 
Micraster cortestvdinariurn. One hundred yards further west 
a ridge of rock, composed of hard nodular chalk with lines of 
green nodules (the Chalk Rock), juts out from the cliff into the 
shingle-beach, as mentioned by Mr. Whitaker.* At this point 
we commence the following section : — 



Upper 
Chalk. 



Middle 
Chalk. 
90 feet. 



Lower 
Chalk ^ 
104 feet. 



Section of the Chalk in Mupe Bay, 

Chalk with flints. 

Nodular chalk without flints, a massive rock... 

X CvA vXUK ••• ••• ••• ••• ••• ••• 

V^AXCvAXW ••« ••• ••• ••• ••• •«• 

^M r Line of green nodules 

O ^ ( Line of green nodules 

C\mk\\c 

^/XICwaX!^ ••• ••• ••• ••• ••• ••• 

Chalk with lines of nodules, and occasional 

flints in the lower part 

eg Ditto, more thickly bedded, an occasional 

^ flint at the base 

.5 <ij C Smooth chalk, with partings of marl 

I g < Smooth chalky marl, passing down into 

^^i ^^ \^ XvXclrX !.••• ••• ••• ••■ ••• ••• ••• 

^ Chalk with a line of flints 20 feet from top ... 
Ditto. with a few scattered flints about the 

XjH\jL\A4w ••• ••• ••• ••■ ••• ••< 

Sandy chalk with siliceous nodules, some flint- 

Ut^cltX l^\?vl. ••• ••• ••• ••■ ••• ••• 

.Chloritic Marl, apparently faulted out. {See p. 152;. 



Ft. Lv. 
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Quart, Joum, Geol, Soc.y vol. xxvii., p. 95 (1871). 
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The following fossils have been collected in Mupe Bay by 
J. Rhodes, and identified by Messrs. G. Sharman and E. T. 
Newton : — 

Upftti' Chalk (Zone of I/olaster jtlanuif,) 

C-yphosoina radiatum, Surriy. , Kliynchonella Cuvieri, UOrh. 

(.'i(laris, .sj»ine. j Terebratula camca, ^mv, 

EihinoconiLs subrotuudiw, Maui, . „ seiniglol)osa, Sow. 

Holaster planus, Mant. I IiKxieramus Bronxiiiarti, S'/tr. 

Micrastcr breviiK)rus, A(/, \ SiKnidylus spinosus, Sow. 



Middle Chalk, 



Entalopliora. 

Di«coiaca Dixoiii, Forhe^i. 

Rhynchoiiella Cuvieri, D'Orh. 



Terebratuliiia gracilis, Srhloth. 
IiKxieramiLs iiiytiloidei*, Mant. 
Lima spinosa, »SV/?/'. 



Terebratula Hemiglobosa, Sotv, I Ostrea vesicularis, iMfu, 

Lower Chalk. 

Holaster, fragment. Ammonites rhotomagensis, Bromj. 

Inocerainus, concentric striae near 

together (zone of Belemnitella 

plena). 

Lnhoorth and Dwnlle. 

The section at Lulworth is not so easily accessible as that in 
Mupe Bay, but the marl-bed can be reached without difficulty 
on the north-west side of the Cove. Flints occur in the Lower 
and Middle Chalk as well as in the lower beds of the Upper Chalk 
just above the Chalk Rock. The Middle Chalk shews inarkedh- 
the nodular character which we have seen increasing westwards 
in every successive section. From the marl-bed neleinniteUa 

idewf, t)e BL, Ammmiiteft and Uomitef^ are recorded by liL 
iarrois, and Ainiiuri) tten rhotoniageiuis, Defr., from the Chalk 
Marl below. At its base the Chalk Marl contains nodules, grains 
of glauconite, and sand, and passes down into the Chloritic Marl, 
which is 3 feet 6 inches thick. The following fossils have been 
collected in Lulworth Cove by J. Rhodes and identified by 
Messrs. G. Sharman and E. T. Newton, except where otherwise 
noted : — 



Discoidea Dixoni, ky. 

„ subuculus, Klein, 
Rhynchonella Cuvieri, D^Orh, 
Terebratula biplicata, Soxo, 



Middle Chalk, 

Terebratula semiglobosa, Sow, 
Inoceramus Brongniarti ?, Sow. 
„ mytiundes, Mant. 

Ammonites peramjilusCO, Mant. 



Chloritic Marl, 



♦Holaster subglobosus, Ag, 
*Terebratula arcuata, ROm, 

„ semiglobosa (?), Sow. or 
biplicata (?), Soto, 
Area, cast. 
Oyprina(?), cast. 
Avellana cassis, UOi'l, 



♦Ammonites Mantelli, Soto, 

„ rhotomagensis, Bi'omj, 

„ varians^ Sow, 

* ,, vectensis, Sharpe, 

♦Bacujites. 

Scaphites aequalis, Soto, 

Turrilites Bergeri, Brong, fragment. 



* A(Uled to the list on t]ie authority of M.Barrois, "T^rr^in Cr^tac^ Sup^rieur," 
1876. p. 93, 




Crushed and inverted Chalk with Tlints 
Man o'War Cove. 
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The chalk-cliff which extends from near Dungy Head to Man- 
o'-War Cove gives full opportunity of studying the effects of the 
Isle of Purbeck Fault on the rock in its iirnnodiate neighbour- 
hood. The fault runs at a distance of 350 yards from the base 
of the Chalk near Dungy Head, and L50 yards from the base at 
Man-o'-War Cove. All tlie chalk seen is inverted, so as to dip 
apparently southwards at angles of 60^ to 70'\ and is so crushed and 
S([ueezed that no reliance can be placed on its apparent thickness, 
though the principal divisions can be recognised. The marl-bed 
descends to the beach 50 yards beyond the top of the LTpper 
Greensand ; a few yards further on, and near wliere the Chalk 
Rock should occur, a belt of crushed chalk runs along the foot of 
the cliff; it is well exposed in the promontory opposite the Man- 
o'-War Rock, and tnere consists of a sharply detined vertical 
lissure varying from 1 to feet in width ancl filled witli crushed 
rock, some of the flints even being reduced to a black powder, 
and drawn out into black streaks like so much coal-dust 
(Plate V). At the bend of the promontory, the marl-bed croi)s 
out at high-water mark, and the top of the Upper Cireensand at 
low- water mark, while the Portland Stone fonns the Man-o'-War, 
the whole series of outcrops from Chalk Rock to Portland Stone 
being crowded into a belt about 90 yards broad. Allowing for 
the lact that the beds are not vertical, but slightly invertea, we 
may estimate their apparent thickness to be about 250 feet. 
But the true thickness of the ^oup of strata of which representa- 
tives can be recognised in this narrow belt must exceed 1,000 
feet. We are force<l to conclude therefore that the Middle and 
Lower Chalk, the Upper Greensand and Gault, and the Wealden 
and Purbeck Beds have suffered compression to one-fourth of 
their original thickness. 

Though all the fonnations are represented in this narrow space, 
there are undoubtedly portions of each missing. For example, 
knowledge of the true sequence of Purbeck Beds gained in the 
neighbourhood enables us to say that the Upper Purbeck strata 
are squeezed out in the promontory of Durclle Door, and again 
that a part of the Lower Purbeck division is scpieezed out at 
Dungy Head, and that the Chalk Rock, Marl-bed, and Chloritic^ 
Marl are closer together than they should be. In many other 
cases, where the sequence of strata is less familiar, there are, no 
doubt, parts of the series unrepresented. The compression there- 
fore seems to have caused the parts of the mass to slide over one 
another along a number of different bedding-planes, rather than 
along one definite line of fracture, and the fact that the whole 
series consists of alternations of sands and (^lays has i)robably 

t/ X o 

facilitated the movement. It will be noticed that the com- 
pression is greater in the promontory above described than in 
the headland of Durdle Door, which lies next to it on the west. 

In Man-o'-War Cove the line of crush in the chalk which 
follows the foot of the cliff in the bay last described once more 
comes out on the beach for about 60 yards, the flinty chalk on its 
north side having an apparent dip southwards of 60', which of 
course Is due to its being inverted 30° beyond the vertical. 

M 2 
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pliiiifs of slickciisido traverse the rock so as to 
tliu cIitl-K(!ctiuii to Ijl' iicurly horizontal, though in 



Horo hIs 

■ippcar ill tfiu cIitl-K(!ctiuii to li 

n;ality they slope down sotuhwiiiiU at angles of 20" or 

from" the n-mzontal. In iiianv of tlios(> slWc-planes it 




Sossiblc to identify the rock-bands above and below, and so to 
otennine the nnioiiiit o( the slide. In all cases the rock above 
the slide-plane has been pushed northwards over the rock below 
the piano, for a distance generally of 7 or S feet. 
The ilhistnition forming Fig. 178 shows the Marl-bed twice 
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shifted by faults of this character. To the rirfit are seen vertical 
(laiilt and Upper Greensand, a hard bed at the top of the latter 
forming a bokt rib. Next to this comes much fractured Lower 
Chalk followed by the marl-bed. The seated figure marks the 
outcrop of the marl-bed at the foot of the cliff*. A slide-plane 
running a few feet above the beach shifts it to the left, and 
another running near the top of the cliff' shifts it again in the 
same direction. 

The broken condition of the Chalk on the east side of Man- 
o'-War Cove prevents our recognising the Chalk Rock, but it can 
be seen on the west side of the cove up to a height of 5 feet 
above the beach, as noted by Mr. Whitaker, where it is cut off' by 
a shde-plane. The marl-lxnl is 8 feet thick, and the nodular chalk 
immediately above it contains flints ; the Chalk Marl has at its 
base the usual gritty band with grains of glauconite, quartz, and 
small brown nodules. On the western side of the promontory 
of Durdle Door both Chalk Rock and Marl-bed can be recognisea, 
the former, however, almost coinciding with a line of crush, 
which is probably the same as that noted in the bays last 
described. Here, as in Man-o'-War Cove, the Middle and Lower 
Chalk are compressed to far less than their normal thickness, 
but the Upper Greensand is well represented, as already noted. 

The Upper Chalk cliff of this bay gives an excellent opportunity 
of studying one of the sUde-planes alluded to above. The plane 
is intersected by the cUft' at 8 or 10 feet above high-water mark, 
and has given rise to a row of small caves (Fig. 179). On 
entering one of these we stand upon a slickensided floor of chalk, 
sloping down southwards at an angle of about 20°, while the cave 
itself has been hollowed out in hard flinty chalk in the usual 
inverted position, /.<?., with an apparent dip southwards of 70° to 
80°. The slide-plane Is at times a clean sharp cut, but more often 
contains 3 or 4 mches of ground -up chalk and flint hardened into 
a rock. In this case, as m the otners, the roof h«\s been pushed 
north wanls over the floor. The fracture can be followed to a recess 
in the shore 250 yards west of Durdle Door, and there can be seen 
rising northwards until it loses itself in a mass of weathered rock 
in the upper part of the cliff* 

West of this rec-ess there is no more inversion, but perfectly 
vertical cludk- with -flints forms an inaccessible cUflf for about three 
quarters of a mile, when the Isle of Purbeck fault nms out to 
sea. The section presented would ])robably resemble that at 
Ballanl Pomt if the chft* intersected the fault at right angles or 
nearly so. It crosses it, however, so obliquely that it is difficult 
to distinguish tlu^ actual line of fracture in the mass of cnished 
chalk. In walking along the beach from Bat's Comer (accessible 
only by boat) we pass vertical chalk for 550 yards, and then 
for about 50 yards see only a belt of shattered rock, with planes 
of slickenside shooting through the mass in every direction, but 
principally east and west with a had(? to the north ; beyond this 
belt tne clialk dips at flrst at an angh- of 85°, but about 150 yards 
further on becomes horizontal. These distances are measured 
along a line oblique to the fault as before mentioned ; they in- 



l-^-J 
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>\i'.-it\v th;tt tliv >!rai.i lie<;t»iio bomonul about 50 janis nonh 
•: •.h-.- lault. a.- ul liillanl Point. 

A !vw vanl- icrtlitr wt-stwartis iliu straui dip to the south-east 
.ii.-! .\ist-viiJth-».it*i at iiw^lrs varviii" from 10" to 30', so tliat we 




proceoi over low.r Ms and tv.iiUmlh re«cl. 
it about two-thir.Is of a m.lc bewmd the to.Il. . 
vwds the chalk is fa.ilUHi, tboi.Ki far ]css so jb. 
side nf the fault: jncst of tli<- taiilw nm nqtfMi 
down Oflstwanls at iO to 30 . 



Here wc leave the coast for the prcsont to examine the chalk- 
aroa whii'li extonds to the iiinrf(in of the Tertiary Basin near 
CooiiiIh; Keynes. 

l<H>u,l>,' }{r,,i,^>:.W,^.i.a,ul Wi.ifritk (PUte VII.) 
As might have lieeii cx)icttf(l from the ocmuTence of several 
Tertiary outliers, much of the r^halk of this area l)elongs to the 
iipfier nart of the I'pjjer Clialk, iiaiiioly the zone of liclenin iMhv. 
A Mniall snielinc runs [wi-allcl witli and close to the great fault, 
and intrixhiues irregular {jatclies of Tertiary beds near East and 
West Liilwt)rth. N'orth of this synclinc tlio beds rise at gentle 
angles and at the same time form the highest ground, then again 
desr-end gently to the Tertiary area. l.)n its west side the tract 
is broken into by the anticline and valley of Chaldon, in which 
Purbeck mid Wealden Beds come up to the surface ; and though 
we cannot trace this anticline further cast than Winfrilh. ^-et we 
may infer that it has caused tlie upheaval of this great shoid<ler 
of chalk which so consspictiously breaks the n^ilarity of the 
southern mai;gin ul' the Tertiary basin. 

The ehalk of the tinct we lire now cngi^jed upon was described 
by M. Barrois under the title of the Munmf ilx f,(iiui>rfh. From 
various ])its. wliioli it is impossible to identify, he ol^taincd 
Srrp/il" /j/'-.riw, Sow.. Krh'ni'ian'ifH gihbi<.K, Lam., Magtin jmrnUt'.S, 
lihyi'rl.iwll^i II ii-'kiI". iiow. , R'. »(ihpli>'>UA, Mant.. lidcmpildla 
nuiertnuihi, Schloth.* 

A pit in the fork of the nwol a (juarter of a mile north of 
CVmhiAic KcTncs cxinwck smooth white chalk with few flints, 
lying inmie<liately under Tertiary beds ; it has yielded ; — t 

Porosjihium. . KLynclionella jilicatilin, '*""'■- 

Kchiinxltniis luitl st.ir ■ fish, fnig- i Lima allied to L. Qalliennei. /^fW. 

iiitiit^ Ontrea veiiicularis, i«i«*. 

Kiii^iiii liiiM, DeJ'i: \ Hcloiiinit«lla mocronata, Sriihttt.. 

MajjikH {luniiluM, •>•>": , abundanL 

Itliyiirhoiitilla hiiWiUUH, Phil. ! 

Tht' Biu'ton Pit, half a mile west-soiith-west of Wm.' ^- 
yi<.'ld<-<l all th(! aliov<! lUid in lulditioii Vyphtmrtmi . S^tjhi} 
Sow., Fl'ixhv uK-lf'jii 111, ]x)U8d., and Rhyfriir,„4i. 
S<:hloth. 

In Lulwofth i'ark, near the North Lndin rt»«T ** 
2.50 \unls apart: the cuaU^ni pit is pfcfe i "• 
bouudary, aim shows ehalk with the pmr flff;'-- '"*"' 
luoudras in the up{>er part. It coDtUMd Tt>' * ' 
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Rhynchonellct liirvbaUi, Dav., and BdevmiteUa mucronata, 
Schloth., were also recorded by M. Barrois, but the BeleinniteUu 
was not among the specimens collected during the present survey. 

The more western of the two pits shows chalk-with-flints 
dippmg eastwards at 5', and therefore about 66 feet lower in the 
formation than the rock seen in the other pit. It contained 
Parosjyiuent ylobidari^i, Phil., Serpula plextts, Sow., ^. iliuvi. 
Sow , VemiiciiUiria, Flustrct ineleganSy Lons., Craniu ignaber- 
geiisis, Retz., Maga^n pinniila^. Sow., Rhynclumdla plwatilis, 
Sow., Lirtw, Ustrea vcHicvdciris, Lam., Pecten nitidus, Mant, 
P. quinquHU)statu^, Sow., and Fish-scales.* Nearly half a mile 
south-south-west of Lulworth Castle there is a chalk-pit close to 
the Tertiary boundary, where the following were collected* : — 

Porosj)htera globularis, Phil. 
Ventriculites. 

Para^milia centralis, Mant. 
Serpiila ilium, Sow. 

„ plexus. Sow. 
Pollicipes. 
Entalophora. 

Idmonea cretacea, Eth. and Cari). ' 
Laterotubigera ceiiomana. D'Orh. 
Multinodelea tuberosa, DOrh. 
Ditrupa deformis, Lamk. 

Next below the flinty chalk exposed in the pits mentioned 
above there occurs a soft, white, almost flintless cnalk, which has 
been dug in some pits about half a mile south of Coombe Keynes. 

Vtln\e Nothe and Rivgstead. 

The t/halk Rock, at the outcrop of which we left the descrip- 
tion of the coast-section, rises from the beach 740 yards east of 
the ledge fonned by the chert-beds, and about 250 yards west of 
the depression known as West Bottom. The dip is steady at 
angles of 5° to 8°, and the band reaches the top of the cliff 600 
yards west of the Coastguard Station. It presents the following 
details : — 



Magas pumilus, Soiv. 

Rhynchonella plicatilis, Smr. 

Terebratula semiglobosa. Sow. 

Terebratulina. 

Lima. 

Ostrea vesicularis, Lam. 

Pecten. 

Spondylus. 

Dentalium. 

Fish-scales. 



Upper Chalk 



Middle Chalk 



/Layer of flint 

Nodular chalk 

Parting of marl 

Nodular chalk with flints 

Nodular chalk without flints 

Smooth chalk with few flints 

Nodular chalk ; a band of yellowish and greenish 
nodules, in the topmost 18 inches ( ? Chalk 
. Rock), Sjxmdf/lns s/nnos'ns, Rhynchonella^ Tere- 
\ ftraima carnea^ T. semiglobo&a 

/Parting 

Chalk with wavy and interlacing lines of dark 

•"cii 1 ••• ••• ••■ ••» ••• •■■ 

Parting of dark wavy marl 

Chalk, as above 

X «* 1 1. 1 1 1^ ... ... ,,, ... ,,, ,,, 

Chalk with wavy lines of dark marl 



Ft. In. 



7 

2 
6 
3 




1 






6 

Oj 

1 
1 

2 6 
Oj 

20 



Collected by J. Rhodes and identified by Messrs. Sharman and Newton. 
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Another detailed section was furnished by a fallen mass on the 

beach: — 

Ft. In. 

r Chalk with flints ; a tabular maiw of flint, 2 to 6 

J inches thick, at bottom ... 

Upper Chalk < Nodular chalk with a few scattered flints 



Middle Chalk 



j Two layers of green-coated nodules, separated by 
\ nodular chalk (Chalk Rock) 

r Nodular chalk 

"j Smooth, white chalk with an occasional flint ... 
t Chalk with wavy laminae of dark marl 



15 

1 6 

2 6 
6 
6 



The marl-bed rises from the beach 300 yards east of the 
ledge of the Chert Beds, and reaches the top of the cliff 280 
yaras west of White Nothe (Hoi worth) Hous3. The cliff above 
the Chert Beds shows Lower Chalk consisting of alternations 
of smooth chalk and chalk-marl in thin regular oeds, with layers 
of flints at 6 feet, 12 feet, and 30 feet above the base. Below it 
are three feet of very chalky Chloritic Marl. From this point 
M. Barrels ascended the cliff by a route now in ^art inaccessible, 
and recorded the following succession : — 

The Mar8wpit€8'Zono is seen under the Signal Station 
and in a quarry a short distance to the north. 
Greyish flints in thin discontinuous bands. 

The Micvdster coiungvAnuin-zone fonns the crest of the 
hill. Flints, pale-grey, superficially pink ; at its 
base a conspicuous hard yellow nodular bed with 
many roUea fossils, about l^ feet thick 

Cyphosoma sj). 



Ft. In. 
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Porosnhaera globularis, Phil, 
Serpma plexus, Saw. 
Cidaris clavigera, Koeni{f. 

hirudo, ISf/iHg, 

l)€roniata, Fmi*. 

sceptrifem Mant. 

subvesiculosa, D'Orh. 



»> 



»> 



»» 



Bourgueticrinus ellipticus, Mall. 
Echinoconus conicus, Breyn. 
Echinocorys gibbus, Lk. 
Micraster coranguinum, Forb. 
Inoceramus involutus, Sovk 



Theilf'icr(/^f6rcorto^t<^Zi7iariu77i-zone contains cavernous, 
sometimes reddish, flints in the upper beds, but 
solid black flmts in the lower part ; several nodular 

v^CvXXVAO ■•• ••• ••• ••• ••• ••• ••• 
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Micraster corbovis (?), Forbes. 

Parasmilia. 

Salenia granulata, Forbes. 

Rhynchonella i)licatilis, Sow. 

Terebratula semiglobosa, Soiv. 

Inoceramus. 

Ostrea vesicularis, Lk, 



Porosphaera globularia, Phil. 
Cidans clavigera. Koenig. 

hirudo, Sorw. 

sceptrifera, mant. 
„ subvesiculosa, UOrb. 
Discoidea. 

Echinocorys gibbus, Lk. 
Holaster planus, Mant. 

The Holaster planua-zone includes 1^- feet of hard 
nodular chalk [Chalk Rock] above, with 6^ feet of 
nearly flintless chalk below 8 

Amorphosix)ngia globosa, v. Hag. Micraster corbovis, Forb. 

Cyphosoma n^iatum, Sorig. Terebratula semiglobosa, Sow. 

Ecninocorys gibbus, Lk. Inoceramus, allied to labiatus. 

Holaster planus, Ag. {Mant. sp.). 
Micraster breviporus, Ag. 



Spondylus spinosus, Sow. 
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Ft. In 
The Terehratidina gracilis-zone has black flints m the 
upper part and a few grey flints in the lower ; at 
its top a thin seam of aark clay 82 

Holaster coraviunij Lamk. I Inoceranius Brongniarti, Sow. 

Rhynchonella Cuvieri, DOrb. \ „ labiatiis,/S^cA/f. 

The Inoceramiis labiatiis-zone is very nodular but 

mni/icso ... ... ... ... ... ... oo o 

Rhynchonella Cuvieri, D'Orh. \ Inoceramus labiatus, ScJdt, 

The Bdemniteii plenum [BelemniteUa plenoJ]'Zone is a 

greenish marl, very clayey in the lower 3 feet ... 9 10 

The Holaster swhglobosu^-zonG is a hard greyish marly 

chalk with beds of marl. — Many bluish-grey flints 32 7 

The ChloriticMarl is sandy nodular and yellowish-brown, 
with grains of quartz and glauconite and phos- 
phatic nodules. At its base Holaster sxihglobosiis 
IS so abundant as to fonn a continuous floor ... 3 4 



Si>onges. 

Serpula vermes, Soio, 
♦Discoidea. 

EchinoconiLs castanea, UOrh. 

Holaster subglobosus, Ag, 
„ trecensis, Leym. 

Area sp. 
♦Exogyra. 
♦Cucullaea. 

Panopsea, sp. 



Avellana cassis, D'Orh, 
♦Pterocera. 
Pleurotomaria sp. 
Ammonites Coupei, Brg. 

navicularis, Mant. 
rhotomagensis, Defr, 
varians, Sow, 
♦Nautilus laivigatus, D'Orb, 
Scaphites »iC|uali8, Sow. 
♦Turrilites Wiestii, Sharpe, 






The thickness assigned bv M. Barrois to the Middle Chalk 
agrees with that given in the coast-section, Plate IX., but his 
estimate of 32 feet 7 inches for the strata between the Marl Bed 
and C/hloritic Marl seems considerably too small. 

It is worth noting that there are three little reversed faults in 
the clifi* west of the Coastguard Station. One nms E. 35° S. and 
hades to the north, but throws the beds down south about 4 feet; 
this is seen in the Upper Chalk 100 yards west of the Station. 
Two other little overthnists can be detected in the Dhalk Marl 
and Chert Beds further west. They were due, no doubt, to the 
Isle of Purbeck disturbance, which must run but a short distance 
south of White Nothc. 

The sections in the chalk between Upton and Ringstead are 
poor, but the marl-bed, much crushed, can be distinguished in a 
small pit north of South Down Farm ; both the Lower and Middle 
Chalk are smashed, reversed, and faulted in every direction. This 
condition is due to the Ringstead post-Cretaceous disturbance, 
which throws the strata into the form of a syncline with the 
usual sharp upturn to the south. It here reaches its maximum 
intensity, out its eflects can be detected through Chaldon 
■ — ■ ■ ■ .. 

* Included in the list from Bpeoimens collected by J. Rhodes, and identified 
by Mewm. Shaniian & Newton. 
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Down ill the shallow syncline indicated by the southerly dips at 
Brimstone Bottom Bam and Chaldon, and the northerly dip at 
Chaldon Bam Buildings. Westward also on Spring Bottom Hill, 
the Chalk and Greensand lie in a syncline, so that the whole of 
the long promontory of these rocks, from Chaldon Down to 
Osmmgton, seems to owe its preservation to the existence of this 
structure. 

Ali/ng the Ridgeivay Fault and North of it. 

On the north side of the Chaldon Anticline the Upper Cretaceous 
Rocks have much the same structure as at Ballard Point, that is 
they are tilted up at a high angle along the Ridgeway disturbance, 
but gi-adually assume a gentle northerly dip at a snort distance 
from it. As elsewhere described, the Ridgeway disturbance dies 
away east of Chaldon, but retains sufficient energy to have lifted 
the Upper Cretaceous Rocks into a graceful arch with the 
characteristic steep plunge down to the north. 

The Middle ana Lower Chalk, as a result of the steep dip, form 
narrow outcrops close along the foot of the escarpment. Chalk 
Marl and the nodular almost liintless Middle Chalk are repeatedly 
exposed, but there is no continuous section. Somewhere in the 
neighbourhood of Chaldon the abundance of Galerites castitvea 
in the Chloritic Marl was noted by Edward Forbes in his descrip- 
tion of that fossil.* At Five Mark's (Five Meers) on the north flank 
of the hill M. Barrois collected Beryx sp. and Pecten cretosus, 
Defr., from a much shattered chalk with many flints, which he 
attributed to the zone of Mar&upites, while at Owre Moigne and 
near Winfrith a soft, nearly flmtless, white chalk has been dug, 
which probably belongs to the zone of Beleninitelke. In all the 
pits there are indications of faulting and over-thrusting, and the 
sequence of Upper Chalk zones is probably incomplete. 

From Owre Moigne westwards by Broadmayne, Whitcombe, 
and West Staffbrcl, the BeleTYinitella-zonG is soft and almost 
flintless. At Conygor Hill, near Whitcombe, and at Warmwell, 
it yielded to M. barrois Alicrader, Maya.^ 2)W7H^ii/^', var. Sow., 
RhyrfchoiieWi octoplicata, Sow., Lima datemiyUami, D'Orb., 
Z. HopeH, Defr., Pecten cretomcSy Defr., Rostelhiria stenoptera, 
Gold., and Belemnitellu niucronata, Schl. The Tertiary sands 
and gravels rest directly upon it, and as a result of their porosity 
the chalk is decomposed to a depth of to over 20 feet into a 
stmctureless nibble. At Lulworth flinty chalk under similar 
conditions has perished into a loose mass of flint (p. 193). 

Along the south side of these downs the lower zones of the 
chalk are crowded together in a narrow outcrop along the 
Ridge>vay faults, as at Chaldon. The Chalk Marl can be iden- 
titi^ in the foot of the White Horse Hill, and the Middle Chalk 
gives out a copious sprintj from which Weymouth is supplied. 
The ba,se of that sub-division runs through a large pit oy the 

side of the road from Sutton Pojutz to Dorchester, the lower 

ti . 

* Memoirs of the Geol. Sun-ey. BritiAh Organic Remains, Dec. liL, PI. vii., 
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Eart of the nodular chalk therein exposed having been identitied 
y Messrs. Jukes-Browne and Hill as Melbourn rock. The marl- 
bed presumably lies a few feet below the floor of the quarry, 
for it can be seen to run about 14 feet below the base of the 
nodular chalk in a pit north of Bincombe Church. Hero the 
following section was noted by Messrs. Jukes-Browne and Hill : — 

North of Rincomfte Church. 

Hard rather ncwiular chalk 

Hard ainooth chalk in lenticular beds with 
marly i>artin;;5s 

Lower Chalk; S"^^ ^^ T'li 

I Hard white chalk 

Less hard but firm chalk in thick beds, con- 
taining siliceous nodules with Hint -cores ... 9 

The entrance to the Rid^oway Tunnel traverses Middle and 
Lower Chalk dippmg north at 85'' and faulted on the south 
against Oxford Clay, but westwards these sub-divisions do not 
come to the surface at all, Upper Chalk being thrown by the 
fault against the Oolitic strata. The upturn is abrupt, for the dip 
is only l^'' 400 yards north of the fault; it becomes still more 
so two-thirds or a mile westwards, where chalk with much flint 
curves from an inclination of 45'' to one of 16** in a distance of 
15 yards. North of Friar Waddon flinty chalk dips at 12'' to 
15^ southwards towards the fault, thus indicating a little syncline 
and exactly reproducing the structure of the Isle of Purbeck 
Fault at Lulworth (p. 183). Near Portisham the Ridgeway Fault 
begins to die away, and the lower zones of the Chalk reappear 
in proper succession. 

The Chalk Rock assumes an unusual aspect in the neighbour- 
hood of Winterbome Steepleton. The long Winterbome Valley 
rims nearly along an anticline by which the M. cimingidnmU' 
zone is brought to the surface at Winterbome St. Martin, the 
M, corteshuliiutriicTti-zone half a mile further up, and the Chalk 
Rock near Rew Farm. The best sections are to be found in 
Kit Hill Bottom, a valley leading south-west half way between 
Steepleton and St. Martm. A small pit about 800 yards up the 
valley shows : — 

Ft. In. 

Flinty chalk 5 

Nodular chalk 4 

Band of white flint Oi 

Nodular chalk 3 

Line of green nodules, like Chalk Rock. 

A little fewer down the vaUey, and a few fc^et below this 
section, there occur : — 

Ft. In. 

Hard chalk with glauconit<3 3 

I-«ayer of flint ... i 

Band of quartz-grit with many black grains in a 

chalk-paste 3 to 

Flinty chalk. 
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The Chalk Rock again assumes an abnormal aspect in a pit 
on the left of the road from North Down to Steepleton. It 
occurs withhi the region aftected by the Winterbome distur- 
bance, and the strata dip at 50° : — 

Ft. In. 

Chalk with flints ; Micra^ter cortestudinarium. 

Strata not seen 10 

Soft glauconitic chalk with small rounded lumps, 
looking like pebbles, but nerhaps concretionary ... 1 

Very rough noaular rock, tne nodules consisting of 
hard creamy limestone ; large grains of quartz and 
neste of quartz and g[lauconite. with numerous 
foraminifera preserved in chalcedony 3 

Soft glauconitic chalk, becoming more sandy and 
glauconitic below 5 

Fault. 

The strata are crossed obliquely by the fault, which has the 
effect of repeating the outcrop of the rough nodular rock, the 
two outcrops running at about 5 feet distance and being parallel 
for some yards as though there were two beds. In the nodular 
rock there occur Terehratula carvea and Povtm {Neithea) 
qxuuhHCiisfiitas ? * 

Littlo Brfdy to AskprswdL 

From Little Bredy to Long Bredy the approximate position of 
the Chalk Rock is mdicatecl by a steep brow which bounds the 
Upper Chalk plateau, but the rock itself is nowhere exposed. In 
ascending the downs, however, by the road runnmg north- 
eastwards past Long Bredy Church, we find a glauconitic chalk, 
with flinty chalk above it, and a nodular rock with a few black 
flints below it. This glauconitic band probably corresponds to 
the glauconitic zone of the Winterbome valley ; it occurs here 
about 120 or 130 feet above the Upper Greensand. 

Dowerfield Farm stands on Upper Chalk which is thrown 
directly against the Kinmieridge Clay by the Litton Cheney 
Fault. Three hundred yards west-south-west of the Fann there 
is a small pit, showing a hard stony chalk with flints and with a 
pale-red nodular bancl, 6 inches thick. This tint is rarely seen in 
the chalk of the South of England. 

Half a mile west of Litton Cheney a chalk-pit by the roadside 
gives the following section : — 

A'^ear Litton Cheney Ft. In. 

Hard nodular chalk ; partly laminated, 
and with dark streaks enclosing white 
lenticles ; partly made of alternations 
of smooth streaky chalk with rough 
nodular bands. A few flints in the 

T.«.«^r^i,niir J lower part 

Lower Chalk. -| Q^ey marl or shaly chalk 

Massive chalk 

X^l Ll\i' K^ icif V ••• ••• ••• ••• ••• 

Sandy white chalk (base not seen) 
Strata not seen 

, Chloritic Marl (top not seen) 

Upper Greensand — Hard calcareous grit, seen to 

^ See also Barrois, Terrain Cr^tac^ Su|)^rieur, 1876, p. 88. 
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dicat* that tht strata l)ecome horizontal about 50 \ards north 
of the fault, as at Biilliixl Point 

A few yiinK iurthci wistw tnls tlie stnilii dip to the sonth east 
and cast-south l ist at iin},l(.i %ar}Hi^ Iroui 10 to 30 so that we 




jirocectl over lowur lH;tlH and eventually n-ach the Chalk Rock 
at alioiit two-thinls of u mile Wyond tlie fault For the first 800 
yards the chalk is faulted, thonffh far less so than on the south 
si<U' of the ffttilt : most of the faults run northwards with a slope 
down ctustwank ut 10 to 30 . 
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Here we leave the coast for the present to examine the chalk- 
area which extends to the margin of the Tertiary Basin near 
Coombe Keynes. 

Coo7)iJje KeyncH, Wool, ovd Wivfrith. (Plate VII.) 

As might have been exj)ected from the occuiTence of several 
Tertiary outliers, much of the chalk of this area belongs to the 
upper part of the Upper Chalk, namely the zone of BelemniteUa'. 
A small syncline rims parallel with and close to the great fault, 
and introciuces irrcgidar patches of Tertiary beds near East and 
West Lulworth, N orth of this syncline the beds rise at gentle 
angles and at the same time fonn the highest ground, then again 
descend gently to the Tertiary area. On its west side the tract 
is broken into by the anticline and valley of Chaldon, in which 
Purbeck and Wealden Beds come up to the surface ; and though 
we cannot trace this anticline further east than Winfrith, yet we 
may infer that it has caused the upheaval of this great shoulder 
of chalk which so conspicuously breaks the regularity of the 
southern margin of the Tertiary basin. 

The chalk of the tract we are now engaged upon was described 
by M. Barrels under the title of the Massif ch Lulvjorih. From 
various pits, which it Is impossible to identify, he obtained 
Serpaht plexun, Sow., Echhtovoi^ys gihbus, Lam., Magas puviilus, 
RhynclumelUt UruiKiia, Sow., R. Hubpiicuta, Mant., BdeniniieUa 
muero^w.ki, Schloth.* 

A pit in the fork of the rotul a cjuarter of a mile north of 
Coomuc Keynes exposes smooth white chalk with few flints, 
lying immediately under Tertiary beds ; it has yielded : — t 

Porosphaera. , Rhynchonella plicatilis, Sow, 



Echinoderni8 and star - fish, frag- 
ments. 
Kingena lima, Defr. 
Magas pumilua^ Sow. 
Rhynchonella hneolata, Phil. 



Lima allied to L. Galliennei, D^Orh. 
Ostrea vesicularis, Lam. 
BelemniteUa mucronata, Schloth.^ 
abundant. 



The Burton Pit, half a mile wcst-south-wost of Wool, has 
yielded idl the above and in addition Cyph(mo7nit, Herpalu lliarn^ 
Sow., Fluf<fra Inehyanf^, JjOiisd., and Rhy'iichondlo. lirtilxita, 
Schloth. 

In Lulworth Park, near the North Lodge, there are two pits, 
250 yards apart; the eastern nit is close to the Tertiary 
boundary, luia shows chalk with tne great flints known a,s para- 
moudras m the upper part. It contained the following fossils — f 

Poro»i)hiera. | Rhynchonella ))licatili.s, Sow 

Bourgueticrinus. | Ostrea normaniana, DOrb. 

Serpala ilium, Sotn. \ „ vesicularis, Lam. 

Crania ignabergensis, Retz. \ Pecten (Neithea) (luinquecostatus, 

Magas pumilus, Sow. Sow. 

♦ ** Terrain CretAc • Sup«'^rieur," w. U8, 5)9. 

t Collected by J. Rhodes and identified hy Messrs. Sharnian antl E. T. 
Newton. 
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Rhynchonelkt I'lDibittu, Dav., and Beleinnitella mucronata, 
Schloth., were also recorded by M. Barrois, but the Belevmitelln 
was not among the spechnens collected during the present survey. 

The more western of the two pits shows chalk-with-flints 
dippin<j eastwaixls at 5", and therefore about 66 feet lower in the 
formation than the rock seen in the other pit. It contained 
Forosplicera globiUarl^, Phil., SerpiiUv plexus, Sow., S. iliuin, 
Sow, Venniculctria, Flastnv inelegans, Lons., Cravia ignalyer- 
gensis, Retz., Magas puviilus, Sow., RhyncltonelUi plicatilis. 
Sow., Livui, Ostrcft vesicidfirWy Lam., Pecten vitiduSy Mant., 
P. qainqiUTostatus, Sow., and Fish-scales.* Nearly half a mile 
south-south-west of Lulworth Castle there is a chalk-pit close to 
the Tertiary boundary, where the following were collected* : — 

Poros^)haera globularis, Phil. 
Ventriculites. 

Parasinilia centralis, Mant. 
Serpiila ilium, Sow. 

„ plexus, So7v. 
Pollicipes. 

Entalophora. , 

Idmonea cretacea, Eth. and Carn. 
Laterotubigera cenoraana. D^Oro. 
Multinodelea tuberosa, D Orb. 
Ditrui)a deformis, Lamk. 

Next below the flinty chalk exposed in the pits mentioned 
above there occurs a soft, white, almost flintless chalk, which has 
been dug in some pit;S about half a mile south of Coombe Kejiies. 

^^■]iite Notlte. aiul Ringstecid. 

The Chalk Rock, at the outcrop of which we left the descrip- 
tion of the coast-section, rises from the beach 740 yards east of 
the ledge formed by the chert-beds, and about 250 yards west of 
the depression known iis West Bottom. The dip is steady at 
angles of S"" to 8"", and the band reaches the top of the cliff 600 
yards west of the Coastguard Station. It presents the following 
details : — 



Magas puniilus, Soiv. 

Rhynchonella plicatilis, Sow. 

Terebratula semiglobosa, Soiv. 

Terebratulina. 

Lima. 

Ostrea vesicular is, Lam. 

Pecten. 

Spondylus. 

Dentalium. 

Fish-scales. 



Upper Chalk 



Middle Chalk 



/ Layer of flint 

Nodular chalk 

Parting of marl 

Nodular chalk with flints 

Nodular chalk without flints 

Smooth chalk with few flints 

Nodular chalk ; a band of yellowish and greenish 
nodules, in the topmost 18 inches ( ? Chalk 
, Rock), Sjtondf/lU'X spinosusy Rhynchondln^ Tere- 
\ hraiula earned^ T. semiglobosa 

/Parting 

Chalk with wavy and interlacing lines of dark 

-"IC*-! 1. ••• ••• ••• ••■ •«# ••• 

Parting of dark wavy marl 

Chalk, as above 

1 amng ... ... ... ... ... ,,. 

Chalk with wavy lines of dark marl 
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CoUected by J. Rhodes and identified by Messrs. Sharman and Newton. 
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Another detailed section was furnished by a fallen mass on the 

beach : — 

Ft. In. 

{Chalk with flints ; a tabular maiw of flint, 2 tx) 6 
inches thick, at bottom ... 
Nodular chalk with a few scattered flints ... 15 
Two layers of green-coated nodules, separated by 
nodular chalk (Chalk Rock) 16 

r Nodular chalk 2 6 

"j Smooth, white chalk with an occasional flint ... 6 
tChalk with wavy laminae of dark marl 6 



Upper Chalk 



Middle Chalk 



The marl-bed rises from the beach 300 yards east of the 
ledge of the Chert Beds, and reaches the top of the clifl* 280 
yaras west of White Nothe (Holworth) Hoiisa. The clift* above 
the Chert Beds shows Lower Chalk consisting of alternations 
of smooth chalk and chalk-marl in thin regular beds, with layers 
of flints at 6 feet, 12 feet, and 30 feet above the base. Below it 
are three feet of very chalky Chloritic Marl. From this point 
M. Barrels ascended the cliff by a route now in .part inaccessible, 
and recorded the following succession : — 



The MarswpUes-zono is seen under the Signal Station 
and in a quarry a short distance to the north. 
Grejdsh flints in thin discontinuous bands. 

The Micvitster coranguimtin-zone fonns the crest of the 
hill. Flints, pale-grey, superficially pink ; at its 
base a conspicuous hard yellow nodular bed with 
many rollea fossils, about 1 J feet thick 
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Porosnhaera globularis, Phil. 
Serpula plexus, *So?4». 
Cidaris clavigera, Koenig. 

hirudo, S(/i*m. 

l)eroniata, Fm^h. 

scei)trifera Mant. 

sub vesiculosa, UCh^h. 



»» 



»» 



»» 



Cyphosoina sp. 

Rourgueticrinus ellipticus. Mall. 
Echinoconus conicus, Bretfn. 
Echinocorys gibbus, Lk. 
Micraster comnguinum, Foi'b. 
Inoceramus involutus, ^ow. 



TheJfient^^ercar/^.s^ ?//Zi^i<iriH7)i-zone containscavernous, 
sometimes reddish, flmts in the upper beds, but 
solid black flints in the lower part ; several nodular 

IL/CvXXxAd ••• ••• ••• at* ••• ••• •■• 
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» 



»» 



Porosphaera globularis, PhU. 
Cidaris clavigera, Koenig. 

hirudo, Soriq. 

sceptrifera, Mant. 

sub vesiculosa, lyOrh, 
Discoidea. 

Echinocorys gibbus^ Lk. 
Holaster planus, mant. 

The Holaster planus-zone includes 1^- feet of hard 
nodular chalk [Chalk Rock] above, with 6^ feet of 
nearly flintless chalk below 



Micraster corbovis (?), Forbes, 

Parasmilia. 

Salenia granulata, Forbes. 

Rhynchonella plicatilis, Soiv. 

Terebratula semiglobosa, Sow. 

Inoceramus. 

Ostrea vesicularis, Lk. 



Amorphosi)ongia globosa, v. Hag. 
Cyphosoma radiatum, Sorig. 
Echinocorys gibbus, Lk. 
Holaster planus, Ag. {Mant. sp.). 
Micraster oreviporus, Ag. 



Micraster corbovis, Forb. 
Terebratula semiglobosa, Sow. 
Inoceramus, aUicN^ to labiatus. 
Spondylus spinosus, Sow. 
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Ft. In 
The Terebrafidina gracilis-zone has black flints in the 
upper part and a few grey flints in the lower ; at 
its top a thin seam of aark clay ... 82 

Holaster coraviunij Lamk. \ Inoceramus Brongniarti, Sow, 

Rhynchonella Cuvieri, D'Ch^b. \ „ labiatus,/S^cA/^ 

The Inoceravius Zafcia^it«-zone is very nodular but 

Ili-IiL16oo ... ... ... ... ... ... OO O 

llhynchonella Cuvieri, D'Orh. \ Inoceramus labiatus, ScMt 

The Belemniics plenu^!! [BelemniteUa 2'>lena']'Zone is a 

greenish marl, very clayey in the lower 3 feet ... 9 10 

The Uoluster niibglobosiifi-zonG is a hard greyish marly 

chalk with beds of marl. — Many bluish-grey flints 32 7 

The Chlori tic Marl is sandy nodular and yellowish-brown, 
with grains of quartz and glauconite and phos- 
phatic nodules. At its base Holaster subglobosus 
IS so abundant as to form a continuous floor ... 3 4 



Sponges. 

Serpula vermes, Sotv, 
*Discoidea. 

Echinoconus castanea, UOrh. 

Holaster subglobosus, Ag, 
„ trecensis, Leym, 

Area sp. 
♦Exogyra. 
♦Cucullaea. 

Panopsea, sp. 



Avellana cassis, UOrh, 
♦Pterocera. 

Pleurotomaria sp. 

Ammonites Coupei, Brg, 
* navicularis, ManL 

rhotomagensis, Defr, 
varians, Sow, 
♦Nautilus laivigatus, UOrh, 

Scaphites a^qualis, Sow, 
•Turrilites Wiestii, Sharpe, 






The thickness assigned bv M. Barrois to the Middle Chalk 
agrees with that given in the coast-section, Plate IX., but his 
estimate of 32 feet 7 inches for the strata between the Marl Bed 
and Chloritic Marl seems considerably too small. 

It is worth noting that there are three little reversed faults in 
the clifl' west of the Coastguard Station. One nms E. 35° S. and 
hades to the north, but throws the beds down south about 4 feet; 
this is seen in the Upper Chalk 100 yards west of the Station. 
Two other little overthrusts can be detected in the XJhalk Marl 
and Chert Beds further west. They were due, no doubt, to the 
Isle of Purbeck disturbance, which must run but a short distance 
south of White Nothe. 

The sections in the chalk between Upton and Rin^stead are 
poor, but the marl-bed, much crushed, can be distinguished in a 
small pit north of South Down Farm ; both the Lower and Middle 
Chalk are smashed, reversed, and faulted in every direction. This 
condition is due to the Ringstead post-Cretaceous disturbance, 
which throws the strata into the form of a syncline with the 
usual sharp upturn to the south. It here reaches its maximum 
intensity, out its effects can be detected through Chaldon 
■ ■ ■ • . ■ ■ ■ ■ ■ 

* Included in the list from speoimeiis collected by J. Rhodes, and identified 
by Me8itr». Shaniian & Newton. 
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Down ill the shallow syncline indicated by the southerly dips at 
Brimstone Bottom Barn and Chaldon, and the northerly dip at 
Chaldon Bam Buildings. Westward also on Spring Bottom Hill, 
the Chalk and Greensand lie in a syncline, so that the whole of 
the long promontory of these rocks, from Chaldon Down to 
Osmington, seems to owe its preservation to the existence of this 
structure. 

Ali/iig the Ridyeivfiy Fault and North of it. 

On the north side of the Chaldon Anticline the Upper Cretaceous 
Rocks have much the same structure as at Ballard Point, that is 
they are tilted up at a high angle along the Ridgeway disturbance, 
but gi'adually assume a gentle northerly dip at a snort distance 
from it. As elsewhere described, the Ridgeway disturbance dies 
away east of Chaldon, but retains sufficient energy to have lifted 
the Upper Cretaceous Rocks into a graceful arch with the 
characteristic steep plunge down to the north. 

The Middle ana Lower Chalk, as a result of the steep dip,fonii 
narrow outcrops close along the foot of the escarpment. Chalk 
Marl and the nodular almost flintless Middle Chalk are repeatedly 
exposed, but there is no continuous section. Somewhere in the 
neighbourhood of Chaldon the abundance of Galerites castas m 
in tne Chloritic Marl was noted by Edward Forbes in his descrip- 
tion of that fossil.* At Five Mark's (Five Meers) on the north flank 
of the hill M. Barrels collected Beryx sp. and Pecten cretosus, 
Defr., from a much shattered chalk with many flints, which he 
attributed to the zone of Marsupites, while at Owre Moigne and 
near Winfrith a soft, nearly flmtless, white chalk has been dug, 
which probably belongs to the zone of BeUriivitelloi. In all the 
pits there are mdications of faulting and over- thrusting, and the 
seoiience of Upper Chalk zones is probably incomplete. 

From Owre Moigne westwards by Broadmayne, Whitcombe, 
and West Stafford, the BelemnitelUt'ZonQ is soft and almost 
flintless. At Conygor Hill, near Whitcombe, and at Warmwell, 
it yielded to M. barrois Microliter, M(Ujas purtiiliw, var. Sow., 
Rhynchonelkt octoplicata, Sow., Lima dtUemplea^ia, D'Orb., 
L. Hoperiy Defr., Pecten cretosuSy Defr., Ro-stellarm ste'noptera, 
Gold., and Belemnitella raucrotiata, Schl. The Tertiary sands 
and gravels rest directly upon it, and as a result of their porosity 
the chalk is decomposed to a depth of (5 to over 20 feet into a 
structureless rubble. At Lulworth flinty chalk under similai- 
conditions has perished into a loose mass of flint (p. 193). 

Along the south side of these downs the lower zones of the 
chalk are crowded together in a narrow outcrop along the 
Ridgeway faults, as at Chaldon. The Chalk Marl can be iden- 
titi^ in the foot of the White Horse Hill, and the Middle Chalk 
gives out a copious spring from which Weymouth is supplied. 
The base of that sub-division runs through a large pit oy the 

side of the road from Sutton Poyntz to Dorchester, the lower 

»' 

* Memoirs of the Geol. Suney. British Organic Remains, Dec. iii., PI. vii., 
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Eart of the nodular chalk therein exposed having been identified 
y Messrs. Jukes-Browne and Hill as Melboum rock. The marl- 
bed presumably lies a few feet below the floor of the ([uarry, 
for it can be seen to run alx)ut 14 feet below the bjxse of the 
nodular chalk in a pit north of Bincombe Church. Here the 
following section was noted by Messrs. Jukes-Browne and Hill : — 

North of Rinconif^ Church. 



{ 

1 
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Ix. 




14 
.') 
3 



3 





Hard rather nodular chalk 

Hard smooth chalk in lenticular beds with 
marly i)artin;j:s 

Lower Chalk ^To-^gh^^-yXaik::: :: ::: ::: :;: 

' Less hard Imt firm chalk in thick beds, con- 
taining siliceous nodules with flint-cores ... 9 

The entrance to the Ridge way Tunnel traverses Middle and 
Lower Chalk dipping north at 85 "^ and faulted on the south 
against Oxford Clay, but westwards these sub-divisions do not 
come to the surface at all, Upper Chalk being thrown by the 
fault against the Oolitic strata. The upturn is abnipt, for the dip 
is only 14" 400 yards north of the fault; it becomes still more 
so two-thirds of a mile westwards, where chalk with much flint 
curves from an inclination of 45" to one of 15° in a distance of 
15 yards. North of Friar Waddon flinty chalk dips at 12" to 
15' southwards towards the fault, thus indicating a little sjucline 
and exactly reproducing the structure of the Isle of Purbeck 
Fault at Lulworth (p. 183). Near Portisham the Ridgeway Fault 
begins to die away, and the lower zones of the Chalk reappear 
in proper succession. 

The Chalk Rock assumes an unusual aspect in the neighbour- 
hood of Winterbonie Steepleton. The long Winterborne Valley 
runs nearly along an anticline by which the M. coranguinxivi' 
zone is brought to the surface at Winterborne St. Martin, the 
M. corfeshulindrmvi-zone half a mile further up, and the Chalk 
Rock near Rew Farm. The best sections are to be found in 
Kit Hill Bottom, a valley leading south-west half way between 
Steepleton and St. Martm. A small pit about 800 yards up the 
valley shows : — 

Ft. In. 

Flinty chalk 5 

Nodular chalk 4 

Band of white flint Oi 

Nodular chalk 3 

Line of green nodules, like Chalk Rock. 

A little fewer down the valley, and a few feet below this 
section, there occur : — 

Ft. In. 

Hard chalk with glauconite 3 

Layer of flint ... ... ... ... ... ... i 

Band of quartz-grit with many black graina in a 

chalk-i)a.ste 3 to 

Flinty chalk. 
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The Chalk Rock again assumes an abnonnal aspect in a pit 
on the left of the road from North Do^vn to Steepleton. It 
occurs within the region aftecteil by the Winterbome distur- 
bance, and the strata dip at 50"" : — 

Ft. In. 

Chalk with flints ; Micraster cortestndinan'um. 

Strata not seen ... ... ... ... ... ... 10 

Soft glauconitic chalk with small rounded lumps, 
looking like pebbles, but Derhajw concretionary ... 1 

Very rough noaular rock, tne nodules consisting of 
hard creamy limestone ; large grains of quartz and 
nests of quartz and glauconite. with numerous 
f oraminifera preserved in chalceaony 3 

Soft glauconitic chalk, becoming more sandy and 
glauconitic below 5 

Fault. 

The strata are crossed obliquely by the fault, which has the 
effect of repeating the outcrop of the rough nodular rock, the 
two outcrops running at about 5 feet distance and being parallel 
for some yards as though there were two beds. In the nodular 
rock there occur IWt'hvdtahi carvett and Pvcten (Neithra) 
quiulru'iistiiias ? * 

Little Brody to Asker.nvpll. 

From Little Bredy to Long Bredy the approximate position of 
the Chalk Rock is mdicated by a steep brow which bounds the 
Upper Chalk plateau, but the rock itself is nowhere exposed. In 
ascending the downs, however, by the road runnmg north- 
eastwards past Long Bredy Church, we find a glauconitic chalk, 
with flinty chalk above it, and a nodular rock with a few black 
flints below it. This glauconitic band probably corresponds to 
the glauconitic zone ot the Winterbome valley ; it occurs here 
about 120 or 130 feet above the Upper Greensand. 

Dowerfield Farm stands on Upper Chalk which is thrown 
directly against the Kinmieridge Clay by the Litton Cheney 
Fault. Three hundred yards wxst-south-west of the Fann there 
is a small pit, showing a hard stony chalk with flints and with a 
pale-red nodular bancl, 6 inches thick. This tint is rarely seen in 
the chalk of the South of England. 

Half a mile west of Litton Cheney a chalk-pit by the roadside 
gives the following section : — 

A'^ear Litton Cheney Ft. In. 

Hard nodular chalk ; partly laminated, 
and with dark streaks enclosing white 
lenticles ; partly made of alternations 
of smooth streaky chalk with rough 
nodular bands. A few flints in the 

lower part 25 o 

Grey marl or shaly chalk 1 to 3 

Massive chalk 9 

Blue clay 1 

Sandy white chalk (base not seen) ... 1 

Strata not seen 3 

t Chloritic Marl (top not seen) 2 6 

Upper Greensand — Hard calcareous grit, seen to 6 

* See also Barrois, Terrain Cr^tac^ Sup^rieur, 1876, p. 88. 
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The Chloritic Marl contains rolled brown phosphatic casts ot 
fossils in a matrix of chalky glauconitic marl. At its base the 
phosphates are especially abundant, and are mixed with vivid- 
green rolled fraraients of grit and many dark-OTeen or black 
grains. The surface of the chertjr grit below is vivid-OTeen, and 
nas been ercKled into holes, in whicli the marl rests. Keference 
has elsewhere been made to the slight break at the base of the 
Chloritic Marl suggested by this and other sections (p. 162). 

There are no exposures of either Melboum or Chalk Rock 
on Askerswell Down, but a hard nodular rock underlying the 
Camp on Chilcombe Hill corresponds in character to the Middle 
Chalk. The base must be about 40 feet above the top of the 
Upper Greensand, and below it, to the south of the Camp, Chalk 
Marl is exposed to the thickness of upwards of 20 feet. On the 
promontory of Chalk north of Askerswell Melbourn Rock has 
been identified by Mr. Jukes-Browne at a height of about 
70 feet above the top of the Upper Greensand. To the north- 
west of the Camp the Chloritic Marl, with much glauconite and 
many rolled phosphatic casts at its base, is dug through in 
quarrying the uppermost grit of the Upper Greensand for 
road-metal; the top-surface of the grit is nodular and vivid- 
green, as at Litton Cheney. 
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CHAPTER XIII.— TERTIARY BEDS. 

Introdactiixii. 

The full description of the Tertiary strata of the Hampshire 
biisin is reserved for another memoir, but a few not<Js on the 
occurrences of those strata in the district treated of in this 
vohimc will not be out of place. The mapping of the Tertiary 
area was carried out by mr. Reid, who furnishes a part of the 
following observations. 

Three subdivisions of the Eocene group are represented, 
namely, the Lower Bagshot Beds, the London Clay, and the 
Woolwich and Reading Series. Thoujjh subject to constant 
local changes, there seems to be a general tendency in all three 
fonnations to become coarser, ana either estuarine or fluviatile 
westwards. The Bagshot Beds especially become conspicuously 
gravelly, and have been found by Mr. Reid to cut through the 
London Clay so as to rest directly upon the Chalk. At the same 
time the Chalk itself seems to have oeen deeply denuded before 
and during the Eocene period, so much so that the Upper 
Greensand, Purbeck, and perhaps still older rocks were laid Ibare 
at no great distance westwards. The evidence points to the 
materials of the gravels of both the Reading ana the Bij^hot 
Beds having been brought from the west, and principally by 
fluviatile action. 

StudUind and Corfe. 

The junction of the Reading Beds with the Chalk is finely 
shown on the south side of Studland Bay. The Chalk is so 
much piped that an undisturbed section is exceptional, but about 
40 feet of white sand are seen sometimes with upwards of 6 feet 
of mottled clay, at others with a hard ferruginous grit with rolled 
flints at its base (p. 170). The London Clay forms an outcrop of 130 
to 200 yards in width, which indicates a thickness of about 80 or 
100 feet. The village and the heaths behind it stand upon 
variegated sands and clays belonging to the Bagshot Beds. 

About two miles west of Studlana the Isle of Purbeck Fault 
runs into the Tertiary base, and from that point for some miles 
westwaKls both the Reading Beds and the Chalk are highly tilted. 
The sequence of strata, however, seems generally to be complete, 
for the mottled clays and sands of the Reaaing Beds can be 
detected at intervals all along the fault except for a short distance 
near Corfe Castle. The London Clay also maintains its breadth 
of outcrop, as though it were not dipping steeply, except in that 
same neighbourhood. 

In the neighbourhood of Corfe Castle white and red mottled 
clays in the Bagshot Series have been worked for some centuries. 
They used to be dug in open pits and 3delded leaves of fan-palm 
and other sub-tropical genera, as well as insects, but no molluscs 
or other calcareous organisms. At present the clays are worked 
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in mines and fossils are seldom seen. They are used for pottery 
and earthenware, but not for china. " The water which filtered 
through the spoil-banks of the clay-pits i3 highly charged with 
sulphates, and from the presence of potash, was formerly used for 
the manufacture of alum. The presence of iron, however, spoils it 
for that purpose."* 

An analysis of the Clay from Branksea Island by Professor 
Way yielded the following percentages f : — 





White 


Black 




Clay. 


Clay. 


Silica 


65-49 


72*23 


Alumina 


21*28 


23*25 


Oxide of iron 


1*26 


2*54 


Alkalies and alkaline earths ... 


7-25 


1*78 


Sulphate of lime 


4-72 


0*00 



100*00 99*80 

A clay-pit near Corfe yielded the following section according 
to Damon J : — 

FT. 

13eds of lignite, about 10 

Grey clay with carbonised leaves of plants ... 2 

Yellow sand with leaves 2 

Ferruginous band, a few inches 

White sand, about 30 

Pipe clay, 1 1 to 14 

58 

The Matcham Pits yielded the following section in 1882, 
according to Mr. W. H. Hiidleston : — 

Ft. 
Black earth and surface-material, with flints— indications 
of sepulture, &c. 

1. Loose white sand with Ironstone Bmuh at base 20-40 

2. Stiff yellowish or varie^ted clay — "pii>e-clay" 30 

3. Pure " Potter's Clay " >*ith leaves, «kc 8 

4. Lignite, or Brown Coal 2 

PlflV 

V-^ AC% T ••• ••• ••• ••• ■•• ••• ••• ••• 

" No. 3 is the article so much sought after ; it is a soft, white, and some- 
what unctuous clay ... In the Nordon workings the lignite (No. 4) was 
sometimes found to be 7 or 8 feet thick and was occasionally used as fuel 
by the workpeople." § 

Lalwartk. (Plate VIL, Sections 2 and 3). 

Near Lulworth the fault leaves the Tertiary base again, and 
both the London Clay and the Reading Beds overspread large 
areas in a nearly horizontal position. The former, however, 
consists principally of sand more or less ferruginous and sometimes 
coarse, while the Heading Beds contain coarse gravel with almost 

* J. Trimmer, Jouni. Royal AgrictUt. Soc.. vol. xvi., p. 131, 1855, 

t Ibid. 

t Geology of Weymouth, 2nd Ed., 1884, p. 141. 

$ rroc. Geol. Assoc,, vol. vii., p. 378 (1883). 



TERTIARY BEDS. 198 

unworn flints. The line of fault is marked out with great exact 
ness, for buff sand or bright-red and mottled clay repeatedly occur 
in close proximity to Chalk. Similar sand and brightly coloured 
clays form the base of the Reading Beds round the Chalk-inlier 
of Arish Mell, so that the sequence of strata seems to be complete 
along the fault at Lulworth, as it is through most of Purbeck, 
The oest exposures are yielded by a sand-pit east of St. Andrew's 
Farm and a gravel-pit in a plantation one mile E.N.E. of the 
fann. There are several swallow-holes in the Reading Beds 700 
yards S.S.E. of Lulworth Castle. 

The Reading Beds seem to have extended at a comparatively 
recent date along the hill-side north of Lulworth, for though the 
Chalk comes to the surface it is loaded with greywethers and 
great blocks of flint-breccia. Following the line ot these blocks 
we are led to a long outlier on Newlands Warren of buft' and 
white sand with bands of flint-conglomerate or breccia. Towards 
the south the sand nms to within 100 yards of the Isle of 
Purbeck Fault, but rests on Chalk dipping at no more than lO'' 
northwards; towards the north it seems to rest on, or to be 
banked against decomposed Chalk, for the pits near its margin 
disclose merely a jumbled mass of unworn faults, from among 
which all matrix has disappeared. A second small outlier 
of sand, clay, and ironstone lies on a ridge in the Downs north of 
Swyre Head ; it occurs in the line of the large mass described 
above, but is separated from it by a dry chalk-valley known as 
Scratchy Bottom. 

Goonibe Keynes, Warmwell, and West Stafford. 

Turning northwards along the Tertiary base through Lulworth 
Park we hnd several swallow-holes in yellow clay ana ferruginous 
grit 300 yards south of Shaggs, and a pit close by in which the 
Chalk dips due east at 5". At Coombe Keynes there is a con- 
siderable thickness of red clay, which is dug for brick-making west 
of the village. It is associated here and there with flint-breccia 
and is overlain by a mass of pebble-gravel which forms Vary 
Clump, 400 yards S.E. of the Church. The long tongue on whicn 
Comb Wooa stands, though it runs close up to the red clay, 
consists wholly of sand with flint-breccia and conglomerate here 
and there, and the same is the case at Wool, but at Winfrith the 
red clay comes in again and has given the name to Clay-pits Lane, 
where it was formeny dug. 

At Warm well, Bagahot Beds have been identified by Mr. Reid 
resting directly upon the Reading Beds, the London Clay having 
been abruptly overlapped. The base of the Reading Beds consists 
generally of sand witn bands of ironstone, and beds of shingle 
together with large, partly rounded flints. Chert occurs abun- 
dantly. One and a half miles west of Wannwell a narrow tongue 
of Reading Beds runs about 500 yards into the Chalk area. The 
material is buft* sand and shingle with large partly worn flints, 
some chert and rarely some quartz. It occupies a small valley 
which runs on for some 500 or 600 yards m the Chalk in a 

336 N 
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manner suggestive of its having been a hollow of erosion of pre- 
Eocene age, tilled up with Tertiary sand and shingle. Throughout 
this neighbourhood, however, the upper surface of the Chalk is 
soft and much decomposed, and it is difficult to say how far 
irregularities in the strata lying upon it are due to "pipmg." 
Between West Knighton and West Stafford sand and ferruginous 
clay, with a trace here and there of red clay, rest upon the Chalk. 
Close upon this boundary comes an extensive sheet of Plateau 
Gravel, which eftectually conceals the margin of the Bagshot 
Beds. 

Tertiary Outliers; Biiicomhey Blackdown, &c. 

Among the numerous Eocene outUers upon the downs west ot 
the Tertiary basin Mr. Reid has obtained remarkable evidence of 
the overlap by the Bagshot Beds, which he first noticed near 
WarmwelL In speaking of the changes undergone by the 
Bagshot Beds in their range through the Hampshire Basin, he 
says, " The Bournemouth Cliffs show a tendency to the increase 
of coarse sands, containing small fragments of black grit, lydite 
(or radiolarian chert), and occasionally of Greensend chert; 
splinters of flint also begin to appjear. Coarse sands of this 
character continue to be associated with the pipe-clays westward 
to beyond Wareham. Then sets in a change like that undergone 
by the Reading Beds, but far more marked. The Ba^hot Sands 
become coarser and gravelly, unworn flints and flmt-splinters 
become abundant, and mixed with these is a quantity of sub- 
angular Greensand chert, like that occurring m the Reading 
Beds. There is, however, one character which enables us easily 
to distinguish between the Bagshot and Reading gravels. The 
Reading gravels consist of flint and chert, with an occasional 
quartz-pebble ; careful search yielding nothing else except one or 
two small quartzite and grit-pebbles. Bagshot gravels, on the 
other hand, contain, besides flint and chert, so nmch quartz and 
hard subangular Pahuozoic rocks as to make the finer screened 
material look like a Cornish beach. They yield also a certain 
quantity of Purbeck marble and other Purbeck rocks, though I 
have been unable to discover any trace of Portland Beds or of the 
Oolites below."* 

By a recognition of these characters Mr. Reid has been able to 
sho.v that all the outliers referred to belong to the Bagshot 
series, with the exception of a portion of a large patch at Little 
Ma}Tie Farm, which consists principally of white sand, and of two 
small patches of white sand and red or yellow clay further south. 
This rapid overlap by the Bagshot scries is accompanied by a 
rapid increase of coarseness in the gravels. 

The most important of the outliers are that upon Bincombe 
Down and the cluster on Blackdown. The Bincombe outlier has 
been much dug for road-metal ; it displays the irregular inter- 
bedding of gravel, clay, and sand usual to the Bagshot series, the 
gravel being in part a shingle of well-rolled flints, &c., with 



Qwirt. Jouni. GeoL Soc.^ vol. lii., p. 491 (1896). 
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numeroiir, small pebbles of white vein-auartz and other rocks, and 
partly subangiilar. The outlier extends to within 200 yards of 
the Ridgeway Fault, which tilts the Lower Chalk up at an angle ot 
85°, ana a large gravel-pit open in 1855 shewed that the Tertiary 
beds also were nearly vertical. For the record of the section we 
are indebted to Mr. Fisher, who made the following notes : — The 
excavation was 24 feet deep, and the vertical strata occurred in 
the following sequence from north to south [which presumably 
would be in descending order] : sand and coarse pipe-clay, round 
gravel of flint pebbles, black inside; sand and clay; block of 
cherty grev flint, with numerous casts of fossils; subangular 
flint gravel, not ochreous, used for road metal.* Towards tho 
northern margin, however, the Tertiary strata are either horizontal 
or only gently inclined, for the Chalk west of the outlier dips at 
only 14", and east of it is nearly horizontal ; the fact that their 
boundary, moreover, contours the ground shows that the beds are 
nearly flat. 

There is no doubt that both here and at Blackdown piping 
has been most extensive, but it is less reasonable to refer 
the extensive section noted by Mr. Fisher to that cause rather 
than to the well-known efifect of the Ridgeway Fault, for it is a 
characteristic feature both of this and the Isle of Purbeck Fault 
that the strata on their northern sides pass abruptly from a 
vertical to a horizontal position. We may infer that this abrupt 
change of inclination traverses the centre of the Bincombe 
outlier, tilting up its south side, but leaving its northern half 
horizontal. 

The distance from the margin of the Bagshot Gravels to the 
Lower Chalk seen in the Tunnel is insufticient to admit all tho 
Upper and Middle Chalk, even supposing the strata to be all 
vertical. The absence of some part of the series mav be due to 
compression and faulting such as occurs in Man-o'- War Cove, but 
on tne other hand it is probably partly due to pre-Eocene erosion, 
the evidences of which grow stronger as we proceed westwards. 
Ncft only does the vast accumulation of rollea and unworn flints 
in the Bagshot series point to the destruction of much of the 
Chalk, but there seems to be an actual stratigraphical discordance 
between the two series, such as does not occur elsewhere in either 
the London or Hampshire Basins. (Plate VII., section 4). 

The Blackdown outliers lie for the most part on nearly hori- 
zontiil Chalk, but so far from conforming to the bedding of that 
rock, they run up and down the slopes of the hills, and though 
as a whole they occupy the high ground, yet at the highest pomt 
of all bare Chalk comes up to the surface. Part of tne irregu- 
larity is certainly due to piping ; some pits 100 yards south-west 
of the Hardy Monument shew stratified pebble-gravels dipping 
at 15', 45°, and even 05", while in another pit, 600 yards west of 
the monument, the gravel is partly vertical and partly horizontal. 
These dips are none of them due to earth-movements, but merely 
to the dissolution of the Chalk and the caving-in of the gravels. 



* Geol. Mag, for 1896, p. 246. 
836 N 2 
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But on tho other hand the occurrence of banks of shingle low 
down on the hill-side and of bare Chalk at its highest point can 
hardly be due to such a cause, unless we suppose that under- 
ground dissolution has proceeded on such an enormous scale as 
to carve the Chalk into hill and dale, and altogether alter the 
form of the surface on which the Tertiary beds were deposited. 

Much of the Blackdown sand and gravel has been cemented 
into a sandstone-breccia or conglomerate as the case may be, and 
great blocks of these " grey wethers " or " Sarsen stones " are scat- 
tered over the downs, especially on those parts which hove been 
recently occupied by Tertiarv strata in place. They show an obvious 
tendency, however, to travel down the steeper slopes, and congre- 
gate in the dry-chalk valleys. The bottom of the Valley of Stones 
to the east of JBlackdown is dotted with them so thickly that it 
is possible to step from one to another for a long distance, while 
in the street of Portisham Village there are upwards of 60 great 
blocks within a distance of less than 200 yards. These masses 
frequently range up to 10 feet in length, and were invariably 
selected by the builders of cromlechs and stone-circles. Some 
thin slabs of ripple-marked grit, similarly hardened, occur on 
Bronkham Hill. 

The discordance of the Ba^shot Beds to the Chalk, though 
difficult to prove by stratigrapnical evidence, is amply demon- 
strated by their contents. Mr. Reid finds that first m order of 
abundance are chalk-flints; next come fragments of chert re- 
sembling that in the Upper Greensand of Abbotsbury, usually 
subangular and of all sizes up to a foot in diameter ; numerous 
small pebbles of vein-quartz, wnich may have come from Wealden 
strata ; fragments of Purbeck limestone, with cherts and grits pro- 
bably also of Purbeck age ; and lastly subangular veined grits, 
harcf sandstones, quartzites, quartz, radiolarian chert, and red and 
green iasper, all of which may have been derived from the Per- 
mian breccias of Devon. Budleigh Salterton Triassic pebbles are, 
however, entirely missing. From these facts he infers that the 
Bagshot gravels overlapped not only the Lower Eocene, but the 
whole of the Cretaceous group also, and thus came into contact 
vvrith the older rocks.* Tne movements to which the overlaps in 
the Eocene strata were due will be described in another chapter. 



♦ Quart. Jouni. Gcol. Soc, vol. UL, p. 493 (189G). 
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CHAPTER XIV.— PLEISTOCENE AND RECENT 

DEPOSITS. 

Angidur Flint Gnvvel of the Clu.dk Dmtms, 

This is an irregular accumulation of flints in a matrix either 
of sand or gritty clay which overspreads the more level parts of 
the Downs within tne area occupied by the Upper Chalk. It 
seems to correspond in its history to what is elsewhere called 
Clay-with-flints, and to be mainly the result of the removal or 
solution of Chalk-in-place. It is devoid of stratification and rests 
on an uneven surface of Chalk, often filling deep pipes in that rock. 
Its formation probably commenced as soon as tne flinty Chalk 
was exposed to the air, and is doubtless now proceeding. This 
gravel, therefore, can be assigned to no definite age. 

The Downs south and west of Dorchester are singularly free 
from this superficial deposit, but much of the Chaldon and 
Lulworth Upper Chalk area is overspread by it. On White Nothe 
especially the gravel can be well seen, cutting deeply yet so 
irregularly into the Chalk as to be scarcely mappable. On 
Flower's fearrow also the western end of a long narrow strip that 
runs along the Purbeck HiUs touches the brow of the cliff. 

PlcUeau Gravels. 

Though spread so widely over the adjacent parts of Dorseki 
Hampshire, and the Isle of Wight, this deposit is represented 
only by the most insignificant patches in tne Isle of Purbeck; 
One of these lies between Bucknowlc House and West Bucknowle, 
and one mile south-west of Corfe Castle. Tliough not more 
than a couple of acres in extent, it presents the characteristic 
features of Plateau Gravel ; it consists of a thin deposit of 
small angular flint-gravel resting on the nearly level top of an 
isolated hill of Wealdcn sands and clays, at some little height 
above the stream which drains the western part of the Isle of 
Purbeck, and at a distance of half a mile from the nearest Chalk- 
in-place. The gravel is dug to a depth of 3 feet for road-metal; 
but the supply is too small to be of much value. The patch 
closely resembles those which cap the low hills of Lower Grreen- 
sand in the valley of the Ea.st Yar in the Isle of Wight; Likd 
them it is obviously a remnant of a far larger sheet, \vnich must 
have been spread before the present valleys had come intd 
existence, but which has been m this case almost clean swept 
by denudation. Occasionally it is possible to prove that Plateau 
Gravels have been distributed along old lines of drainage, which 
coincided approxhiiately with the existing river-courses. In the 
present instance all our evidence has perished, and we can only 
guess that the sheet originally extended along an old valley 
running from the west towards the gap in the hills at Com 
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Castle. By denudation of the whole area a small portion of the 
old surface has come to occupy the position of a hill in the 
present valley. 

Another insignificant patch of gravel, made up of chert and 
limestone, rests on a gentle eminence of Kimmeriage Clay south- 
west of Encombe House. Bones of Elf']>h<(s irrlmiijeinuSy 
RhinocevoH f ich^rrhin a^,&c.yhei\e been found near the house, but 
whether from this little patch of gravel or not does not appear.* 

Thegravels in the neighbourhood of Weymouth received nuich 
attention from Prestwicli,f by whom the occurrence of nearly all 
those now to be described has been noted. Three hundred 
yards west of Osmington Mills a single small patch of flint-gravel 
occupies the highest point of the Oorallian clitf, 160 feet above 
the sea. It extends along the cliff about 70 yards and reaches 
a thickness of feet. The flints are ahnost angular, and but few 
other rocks occur. Somewhat similar minute outliers rest upon 
the Upper Greensand near Sandy Barrow. From their position 
we assume them to have a similar history to that of the small 
patch near Bucknowle. 

At Broadway a more extensive outlier of flint-gravel occupies 
the flat top of the low water-shed of Oxford Clay l)etween 
Lodmoor and the Wey. By the nature of the soil and fonn of 
the ground it has been mapped as extending nearly a mile in a 
north and south direction, hut it is rarely seen, except in the 
railway-cutting, where it reaches a thickness of six feet. It lies 
at a height of 70 to 90 feet above the sea-level and contains a 
few pebbles derived from Tertiary Beds. 

Tnree siuiilar outliers occur at Furzedown. They consist 
chiefly of brown chert with some flints and a very few oval 
quartzite-pebbles from the Budleigh Salterton beds. The floor 
of Oxford Clay on which they rest stands at about 50 feet above 
the sea, but slopes down southwards towards the Fleet. 

On Fleet Common there occurs a considerable deposit of chert- 
gravel with an occasional Budleigh pebble. It lies on Combrash 
at a height of more than 200 feet above the sea. Two other 
gravel-patches, also of brown chert, lie on the Fuller's Earth 
south of Langton Herring at a height of about 50 feet above 
the sea. These correspona in position and level with the patches 
at Furzedown and Broiidwav, rather than with that ol Fleet 
Conunon. But here as elsewhere the Plateau Gravels are 
capricious in their mode of occurrence. 

A few small patches of flint-gravel, with an occasional pebble 
from the Tertiary Beds, cap the highest of the low hills m the 
Oxford Clay tract north of Langton Herring. Though of no 
value, they are of interest as indicating how widely these gravel 
deposits must once have extended. 

A great mass of gravel which overspreads the Downs north ot 
Portisham and Abbotsbnry must also be classed among the 
Plateau Gravels, although it occurs at heights ranging from 600 
to nearly 700 feet above the sea. At its eastern end, where it hes 

* Quart. Journ. Geol. Sor., vol. xlviii., p. 277 (1892). 
t ib., vol. xxxL, p. 33 (1875). 



PLEISTOCENE AND RECENT DEPOSITS. 100 

upon the Up|)or Chalk, this mass is scarcely to be distmguished 
from the " Angular Flint Gravel of the Chalk Doa\tis." It 
consists chiefly of such materials as might be derived from the 
dissolution of ninty chalk, together with an abundance of (juartzito 
pebbles and pebbly-quartz sandstones (greywethers) from the 
neighbouring Tertiary Beds. Westwards, however, it gradually 
overlaps all the Chalk and passes on to the Upper Greensand, 
while a small detached portion occurs upon Forest Marble. 
Moreover, at its western end, though still conspicuously displaying 
its character as a plateau, yet by tno denudation now proceeding 
it has been narrowed to a sinuous ridge ranging from 250 to less 
than 50 yards in width, and upwards of a mile in length. There 
it consists almost wholly of angular flints, with scarcely any 
Tertiary quartzite or chert, although it rests upon the upper 
Greensand Chert Beds. The chert, however, is abundant in the 
small outlier on the Forest Marble. Clearly, therefore, this 
deposit has not resulted from mere atmospheric waste, nor has 
it been distributed over a surface bearing any resemblance to 
that of the present day. The plateau of which now so narrow 
a strip survives must have been of considerable extent, while the 
conditions under which it was overspread with the gravel have 
altogether changed. The only satisfactory explanation seems to 
be that the transport was eftected during the Glacial Period 
when the freezing of the soil and a presumably heavy snowfall 
would brin«[ into play forces difterent from those now in operation. 
The direction of the movement seems to have been approxi- 
mately from N.E. to S.W., the distribution of the Tertiary 
boulders, the CTialk-flints, and the Greensand-cherts all favouring 
this conclusion. 

For an account of some other deposits, which are no longer in 
existence or visible, we are iiulebted to Prestwich. "The 
Portland Mammaliferous Drift" was discovered in the Admiralty 
Quarries at a height of about 400 feet above the sea. It occupied 
a depression in the Purbeck rocks, and was from 10 to 20 feet 
thick and 50 to GO yards wide, extending from N.E. to S.W. 
about 200 or 300 yards. It consisted of a red clay or loam, in 

E laces full of angular local debris^ with a considerable number of 
locks (some a quarter of a ton in weight) of Tertiary sarsen- 
stone. At a few places this was underlain by a singular layer of 

{ebbles in a matrix of sand with a large proportion of manganese, 
n the lower part of the deposit were found : — 

Elephas antiijuus. Cervus. 

„ prinugenius(?) Bos. 

E<1UU8. 

Damon records that (juarrying operations in the Isle of Portland 
have from time to time disclosed accumulations of bones. In 
1840, on the north-east side of the Island, the following were 
found and identified by Buckland and Conybeare : — Head bones 
of a large boar, Bos uru^^, deer, horse (an extinct species), wolf, 
dog, sheep, mouse. During the construction of the deep trench 
on the south side of the Verne Fort " numerous large fissures. 
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some open at bottom but closed at top, and some entirely tilled 
with iWrris, were met with, traversing the Portland Stone in a 
direction nearly north and south ; and in the open ones . . . 
there were found numerous bones."* Among them Prestwich 
saw skull and bones of red deer, a metacarpal bone of Cervus 
7iiegaceros{1), skull oi Boslanyifrons, and skull of dog. Damon 
records also CetTus tarandvs (Reindeer) and Bos urus. They 
were thought by Prestwich to be of comparatively recent origin. 

The occurrence of Upper Greonsand-chert, chalk-flints, and 
blocks of Tertiary sandstone (sarsen-stone) in the gravel on 
Portland Island at a height of 400 feet above the sea, and the 
absence of such materials m the comparatively low-lying gravels 
near Weymouth and Broadway, led Prestwich into some interest- 
ing but erroneous speculations as to the age of the great topo- 
graphical features of the district. He supposed the Portland 
gravel to have been deposited by a stream which flowed south- 
ward from the Greensand and Tertiary area and passed over 
Portland, at a time when the intervening low ground was bridged 
over by strata since removed ; that is to say, that the denudation 
of the plain of Weymouth has taken place since the fonnation 
of the " manunaliferous drift of Portland." He ftirther argued 
that the Broadway anticlme, to which was due the denudation 
of the plain of Weymouth, was of the same age as the folds of 
Purbeck and the Isle of Wight, and concluded that " we thus 
obtain a marked instance of elevation and denudation during the 
Quaternary period."f 

In attempting, however, to account for the composition of such 
gravels we nave to consider the former distribution of the rocks 
from which they were derived. We now know that the Broadway 
anticline was of earlier age than supposed by Prestwich, for its 
crest was planed off* before the Upper Greensand was deposited 
(p. 229). Further than this, it resulted from the early move- 
ments to which the Broadway anticline belonged that the Upper 
Cretaceous Rocks overlapped all the Oolitic and Lower Cretaceous 
formations in turn. Hence thefact that the newest rocknowexisting 
in Portland is of Lower Purbeck age by no means proves that the 
Chalk was far overhead ; on the contrary, the L^pper Cretaceous 

Jrobably occupied the same relation to the Jurassic rocks ot 
'ortland as to those of White Nothe, <and lay immediately on 
top of them. We need not therefore look so far as Ridgeway for 
the origin of the chert and flints, but may regard them as relics of 
Upper Cretaceous and Tertiary strata which once overspread the 
area where they occur. 

The removal of the strata seems to have taken place in Miocene 
and post-Miocene times, for, as we shall show elsewhere, the 
drainage-system of this part of England was brought into existence 
by the series of earth-movements to which the Ridgeway, Ring- 
stead, Purbeck, and Isle of Wight anticlines belong, and these 
earth-movements, though they commenced before the deposition 
of the Eocene, were chiefly accomplished in post-Oligocene times, 

* Prestwich, Quart, Journ, Geol, Soc., vol. xxxi., p. 30. 
t ib,, p. 43. 
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Tlic dcDudation in this particular tract has been accomplished 
therefore in two stages. Firstly, the inequalities caused by 
intra-Cretaceous folding were planed off by marine denudation 
prior to the deposition of the Upper Cretaceous Rocks. Secondly, 
the upheaval of the Upper Cretaceous Rocks led to their removal 
from broad tracts of the floor of older rocks, and thus exposed 
these older rocks to the action of the existing rivers. In dealing 
more particularly with the origin of the physical features we 
shall have occasion to point out that the courses followed by 
those rivers were not influenced in the slightest degree by the 
earlier folds, but were, on the other hand, directly determined by 
those of post-Oligocene date. 

Raised Beach at Portland BllL 

The occurrence of this now well-known deposit ol shingle, 
sand, and shells was tirst recorded by H. W. feristow, in 1850, 
m a note on the Geological Survey Map. In 1852 Weston* 
referred to it as a n)arine shingle, and in 1860 Damon f noticed 
the occurrence in it of shells of species now living in the 
ncighlx)uring sea. Mr. Whitaker,J m 1869, was the tirst to 
apply the name of "raised beach," to trace the extent of the 
deposit, and to specify its contents, while, in 1870, Pengelly§ 

Eomted out that it contained pebbles from the Triassic pebble- 
eds of Budleigh Salterton. In 1875 Prestwich|| included in 
his exhaustive description of the gravels of the neighbourhood 
of Weymouth a full description of this beach, with a more 
complete list of the shells contamed in it and an account of the 
" head " which overlies it. 

The shingle fringes the south-eastern margin of the island 
for about a mile. Its upper limit reaches a height of 65 feet 
above Ordnance Datum, and it slopes thence downwards to the 
brow of the low cUtt' which extends from the Bill north- 
westwards. Both in position and composition it differs from any 
deposit that could be formed now, even in the most abnonnal 
state of weather. 

The best exposures occur at the intersection of the inland 
margin of the beach by the coast-line, where its height above the 
sea-level impresses the observer with the changes that must have 
taken place since its formation. On the west side of the 
promontory it rests upon Portland Stone, and is banked against 
a low shelving clift* of the Purbeck Caps. The greatest thiclaiess 
of gravel exposed is 12 feet, which are constituted as follows : — 

Ft. In. 

Roughly-stratified gravel, coini)08ed of subangular Port- 
land 8tone, Chert, and Purbeck Kocks ; sonietiiueH 
becoming a yellow clayey grit in the lower part to 6 

Well-stratified and well-washed shingle and grit, 
obliquely bedded to 6 

PurbecK or Portland Beds. 

* Quart. Joiufi. Geol. »Vor., vol. viii., p. 117. 

t ** Geolot^' of Weymouth and the Me of Portland," IhI. od., p. 141. 
j Geol. 3i(tff., vol. vi., p. 438. 
§ Trans. Dcv. Assoc, for 1870, vol. iv., p. 201. 

!' Quart. Joum. Geol. iioc., vol. xxxi., p. 33. See also voL xlviii., p. 277 
(1892). 
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The gravel here referred to is of later date than the beach, and 
is probably a rain wash. The shingle, which is the actual beach, 
contains a few subangular lumps of Portland Stone, but the 
mass is made up of well-rounded beach-pebbles. The rocks 
occur in the following order of abundance : — 

1. Flints and cherts, generally well-rounded. Most of them are 

decomiK)8ed and bleached to a depth of about an eighth of an 
inch, and at a distance look like white auartzites. Flints and 
cherts fonn about 90 per cent, of the iiebbles. 

2. White limestones ; many sub-angular, but some well-rounded. 

3. Black hornstones, quartz-rock, *tc. ; all small and well-rounded. 

4. Black cherts. 

."). Brown cherts : not abundant. 

6. Small fragments of Purbeck "beef." 

7. Large partly-rounded lumps of ferruginous grit, derived either 

from Tertiary or Wealden Rocks. 

8. A very few well-rolled oval quartzites, 3 to 4 inches long, 

resembling those in the Budleigh Salterton Triassicpebble-beds. 

9. Granite boulders have also been recorded by both Pengelly and 

Prest^ich. 

Near its northern margin the shingle is cemented into a 
conglomerate by calcareous tufa, which, nowever, only partly fills 
up the interstices. Some small fissures m the underlying 
Portland Stone are filled up with shingle. The form of the 
beach, the proportion of sana and grit, and the angle of bedding 
in it show that the spot was not exposed to heavy surf, especially 
on the east side of the Island. A few shells only occur on the 
west side. On the east side of the Island at the Sand Holes, the 
beach consists largely of fine sand with many shells. The most 
abundant are Liitoriiia, Patdln, PiLi^pwrd, Ontrea, Mytilu^, many 
of which have the colour preserved. The list follows : — 

Foraminifera. Ostracfjdd. 

Miliolina seminulum, L, Cythere sp. 

Polystomella striatoj)unctata, F. d: J/. 

JHvalves. 

Anomia cphippium, L. Mytilus edulis, L. 

*Cardium edule, L, Ostrea edulis, L, 

Cyamium minutum, Faf/r. Saxicava rugosa, L., var. arctica. 

Modiola marmorata, Fot'hes. Tellina baltnica, L. 
*Montacuta bidentata, Mont, 

Univahes. 

Buccinum undatum, L. Kissoa parva^ Da CosUi ; and var. 

Lacuna puteola, TurUm. interrupta, Achms. 

Littorina littorea, L. Rissoa striata, Ad. 

„ obtusata, L. „ subcylindrata, Jeffq/m, sp. n. 

„ rudis, MaUm. Skenea planorbis, Fafyr. 

Nassa incrassata, MillL Tectura virginea, MiilL 

*Natica. Trochus cinerarius, L, 

♦Odostomia (sp. indetenninable) „ helicinus, Fahr, 

Patella vulgata, L. „ umbilicatus, Montagu. 

*Bela (sp. indeterminable). *Tro|)hon truncatus, Strimu 

Purpura lapillus, L. Utriculus truncatulus, Brnguiere, 



* Collecte<l during the survey and identifiod by Mr. Clement Reid. The 
remainder of the list is taken from Prestwich's paper in the Quart. Joum. GeoL 
Soe.y vol. xxxi., p. 33(1875). Mr. Sykes records also Beta turriculaf Mont., 
B. nifa, Mont., JMruvn ^Hiflidida, Da Costa, Natica Mmitacuti, Forbes, Rissoa 
albdla, Loven. var. ^^arsiiy Loven. Pt-oc. Dorset Field Chtbj vol. xvi. p. 178. 
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That this patch of shingle is a remnant of an extensive beach, 
and that it was fonned when the coast-line was different to that 
of the present day, is obvious. The waste of land now in progress 
is due partly to the undercutting of the low cliffs of Portland 
Bill, but much more to the combined action of landslipping and 
waves along the east and west sides of the Island, where the 
Kimnjeridge Clay rises above sea-level. By this process Portland 
Island has been reduced to the shape of a wedge pointed towards 
the south, but it must originally have been part of a long escarp- 
ment extending from near White Nothe westwards across West 
Bay, more or less parallel to the Jurassic escarpments of the 
Weymouth anticline. The raised beach seems to have been 
formed on the seaward slope of this escarpment when it was far 
more perfect than it now is. 

The Clicsil Beach. 

This great shingle-bank conmiences near Bridport, and extends 
a distance of 18 miles to the Isleof Portland, where it terminates 
abruptly against the cliff's south of C-hiswell. For the first six 
miles of its course it keeps in contact with the coast, but then for 
eight miles maintains a beautifully even cur\'e at a distance of 
200 to 1,000 yards from the main land, enclosing between itself 
and the shore a shallow salt-water and brackish lagoon known as 
the Fleet.* For the last two miles the beach strikes boldly out 
to sea to join itself on to Portland. It ranges in width from 170 
yards at Abbotsbury to 200 yards at Portland, and in height from 
22 feet 9 inches above high-water mark at Abbotsbury to 42 feet 
9 inches at Chiswell. From Abbotsbury to Wyke it rises at the 
rate of 1 in 8,450 and from Wyke to Chiswell at the rate of 1 in 
880. The shingle extends to a depth l)elow Low-water Spring 
Tides of six fathoms at Abbotsbury, seven fathoms at Fleet, and 
eight fathoms at Portland, at which depth it gives way to sand. 
The stones of which the visible part of the beach consists increase 
in size from Abbotsbury to Portland, but those Ijing below Low- 
water Mark diminish in size in the same direction. Borings 
have shown that the shingle rests on its landward side upon a 
floor of clay at a depth of three or four feet above Low- water 
Spring Tides. The clay is said to have been exposed on the sea- 
ward side after storms, but it was not met with m the borings. 
It seems, therefore, to fonn a shelf upon the edge of which the 
beach is built. It is usually spoken of as Kimmeridgc Clay, but 
a short length only of the beach actually stands upon that forma- 
tion. The main part of the beach above High-water Mark is 
composed of loose shingle, which is always being shifted according 
to the changes of the wind, but the shingle below this is held in 
a matrix of sand and grit which is almost, if not quite, watertight. 
The tide, therefore, gams access to the Fleet at its eastward end 
only, by the narrow opening known as Small Mouth, and the rise 
ana fall at Abbotsbury does not exceed a few inches and then 

* Fleet, Fleot, or Flot, Saxon for a shallow sheet of water. 
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only at Spring Tides, when a good deal of water leaks through 
the upper unconsolidated part of the bank* 

In exceptional stonns, however, the sea seems to have gained 




access somewhat freely to the Fleet. Leland, writing in 1546,t 
speaks of the south-eastern winds breaking through the bank, 

* Tlie "tfttiitiiw hero [jii'eii are taken from Sir Jolin Coode's jJiiper 'id tlie Pnic. 
Imt. C.K., vul. xii.._[.. j-J0(l(»3). 
t [tincrary, vul. iii., ii. Stt. 
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and Camden, in 1590, says the Chesil Beach " when the south 
wind rises, gives and commonly cleaves asunder." Whatever 
this expression may mean, it is recorded that on November the 
23rd, 1824, the sea- water stood to a depth of 22 feet 8 inches on 
the alluvial meadows at the Decoy, near Abbotsbury, this result 
having been brought about not so much by the giving way as 
by the overtopping of the bank by waves at high tide. In 
this same year the sloop Ebenezer, of 100 tons, ran on the crest 
of a wave so high up the bank that she was subsequently 
launched into Portland Roads. This occurred about midway 
between Ferry Bridge and Chiswell. 

The deeply indented inner shore-line of the Fleet contrasts 
strongly with the monotonously even curve of the Chesil Beach. 
It has clearly never been exposed to the action of such a surf as 
breaks upon the bank, but presents rather the features character- 
istic of subaerial denudation, with but slight modification. Thus 
the effect of surf and tide upon such beds as here crop out would 
be to cut them all back impartially, the mass of the strata being 
soft clays, and the rock-bands insignificant. So far from this having 
been the case, the difference in hardness has been emphasised, ana 
the Combrash and Corallian, the hard bands in the Forest Marble 
and some others form bold headlands, while such cliffs as exist are 
proportional in size to the miniature surf that arises within the 
Fleet. It thus has come about that the lagoon widens or con- 
tracts according to the nature of the strata cropping out in its 
northern shore. At Wyke it is contracted by the Corallian hills 
to a width not exceeding 200 yards, in the Oxford Clay outcrop it 
widens out to a maximum of IfiOO vards ; the Combrash of 
Fleet hems it in again to a width of 250 yards, but in the soft 
Fuller's Earth outcrop it expiands to 700 yards. Further north 
these outcrops are traversed in reverse order, and the Fleet after 
widening out in the Oxford Clay finally tenninates at the Coral- 
lian escarpment west of Abbotsoury. 

But though the Fleet, properly so called, ends here, similar 
features on a smaller scale extend towards the western part of 
the Chesil Bank at Burton Bradstock, Thus, half a mile east of 
Abbotsbury Coastguard Station there is a slight hollow between 
the beach and the hill-slopes. At and near the Station a little 
cliff of Fuller's Earth dominates the shingle, but 600 yards west- 
wards a hollow recommences, which develops westwards into a 
low waterlogged flat upwards of 300 yards in width. The hollow 
is occupied by a grey alluvial clay, washed down from the 
a^acent slopes of Fuller's Earth, and doubtless was a small 
" fleet " until an artificial opening was cut in the Chesil Bank at 
the site of Swyre White House. One mile further west a similar 
hollow, partly silted up and partly still occupied by water, is 
known as Burton Mere. But at Cliff End, 15 miles from Chiswell, 
this feature of a hollow inside the Shingle Bank comes to an end, 
and thence for three miles the shingle is piled against the foot of 
a cliff of Oolitic clays and Hmestones. 

Speculations as to the origin of the Chesil Bank have given rise 
to a voluminous literature. One of the first and the most 
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exhaustive papers was that by Mr. (Sir John) Coode in 1853,* to 
which we are indebted for the uieasurements quoted above. In 
it he argues that the shingle has been derived from the coast 
between Lyine Regis and Sidmouth, that it has been transported 
by wind- waves, that the isolation of the bank is due to a bench 
of clay, that the larger size of the pebbles at the Portland end of 
the beach is accounted for by the larger pebbles being moved 
more readily than the small. 

In 1869 Messrs. Bristow and Whitakerf attributed the exca- 
vation of the Fleet to the eastward deflection by the beach of 
the streams which descend to the shore eastward of Abbotsbury, 
thus implying that the beach was formed first and the Fleet 
subsequently. They pointed out "(l)that the isolated part of 
the bank is also the largest and strongest ; . . . (2) that the 
very irregular shape and cliffless character of the shore of ' the 
Fleet* are not such as one would expect to be caused by the 
action of the sea along such a coast, whilst they are just what 
should be produced by the action of streams ; and (3) that tlte 
Chiniiel eiids ivliere the streams end." 

Mr. Fisher in 1873t regarded the Fleet as the half of a sub- 
merged valley, and therefore as having been formed before the 
BauK. 

In 1875 Prestwich argued : — § 

" 1st That the shingle of Chesil Bank is denved chiefly from the 
materials of the raised beach, of which a fragment still exists 
in situ on the Bill of Portland, and jmrtly from the harder 
beds of the Portland and Purbecfc formations of that island. 

" 2nd That the storm-waves .... drive the shingle .... 
on to the southern end of the Chesil Bank, whence it travels 
by the agency of wind- waves in a north-westerly direction. 

• • • • 

" 3rd That the growth of the Chesil Bank has been from south-east 
to north-west. . . . 

"4th That the shingle of the * raised beach' itself was formed of 
materials which had travelled direct from the coast of Devon- 
shire 

" r)th That the sea for a time jmssed between Portland and Weymouth, 
and that the Fleet is merely a portion of the old shore-line 
dammed out by the growth of the Chesil Bank. 

" Gth That the existing beaches are formed not only of the dehris of the 
present coast, but also from shingle derived from old beaches, 
which, together with gi*avel of a former land-surface, is now 
scattered over various i)ai*ts of the Channel bed " 

That the Fleet is the result of subaerial denudation as 
claimed by Messrs. Bristow and Whitaker, seems scarcely U^ admit 
of doubt. The draining of the Weymouth promontory (using this 
name to mclude the ground south of the Chalk Downs) is 
effected by a series of streams flowing southwards, and for the 
most part right across the intra-Cretaceous folds observable in 



* Pror. Inst. C.E.^ vol. xii., p. 520. 
t (h'ol. M(tg., vol. vi., p. 433. 

ilbUf, vol. X., p. 481. See also Discussion on Prestwich's paper, Proe. Inst. 
CK, vol. xl., p. 83(1875) 
§ Proc. Inst. C.E,, vol. xl., p. 60. 
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the Oolitic rocks. Taken in order from east to west these streams 
are the Osrain^ton Mill Brook, Preston Brook, the streams of 
Lodmoor, and the Wey. 

Passing up any of the streamlets which feed the Wey from the 
west we find ourselves in two or three miles on a low water- 
parting, beyond which the water descends westwards obviously 
towards another main stream. Such a stream no longer exists 
in its original fonn, but the position which by analogy we should 
have assigned to it, and to which the form of the ground points, 
coincides pretty closely with that occupied by the Fleet, which 
therefore cannot be better described than in Mr. Fisher's words 
as a " drowned valley." 

On the origin of the pebbles of the Chesil Beach much light 
was thrown by Prestwich, who recognised that both the raised 
beach of Portland and the Plateau Gravels must have originally 
had a wide extension, and must have yielded a great mass of 
stones during their destniction. The pebbles occur in order of 
abundance as follows : — 



Chalk-flints. 

Greensand-chert. 

Portland Limestone and chert. 



Quartzites resembling those in the 
Triassic conglomerate at Bud- 
leigh Salterton, together with 
various other far-travelled rocks 
of doubtful source. 



The occurrence of the quartzites has caused much speculation 
as to the power of waves and tides to roll pebbles along the sea- 
bottom, for it was assumed that they must have been brought 
direct from Budleigh to the Chesil Beach. Their presence, however, 
in the Plateau Gravels shows that they may have travelled at a far 
earlier date than was supposed and at a time when conditions were 
altogether diflerent from those of the present day. The Plateau 
Gravels, it will be remembered, were not improbably contempora- 
neous with the Glacial Deposits of other parts of England, and 
themselves show indications of the action of ice. The Bagshot 
Beds, moreover, which, of course, uuist have extended over much, 
or perhaps all of the district, contain a variety of far-travelled 
rocKS, and probably yielded much of the material of the Plateau 
Gravels. 

The mapping of the Plateau Gravels show that there nuist 
have been at least two extensive sheets at different elevations on 
the north side of the Fleet, while a still more important deposit 
overspread the high ground at Abbotsbury. We njay reasonably 
assume that these gravels were no less plentiful on the south 
side of the Fleet, and formed a source capable of having supplied 
both the raised beach of Portland Bill anci its modern representa- 
tive the Chesil Bank. 

At the present day there are but few sources of shingle by 
which the beach can be fed. The patches of gravel near Fleet 
and Furzedown are separated from it by the Fleet, which the 
stones certainly cannot cross. Nor anywhere eastward of Abbots- 
bury is there any gravel, Chalk, or Greensand in such a position 
as to furnish debris to the shore. From that place westward 



208 PLEISTOCENE AND RECENT DEPOSITS. 

however, long slopes of cla3rey ground, much given to landslips, 
lead up to the gravel-deposits of Abbotsburv Castle. This mav 
have furnished much material before the denudation and lana- 
shps had removed so much of the gravels and Cretaceous Rocks. 

As to the heaping up of the Chesil Bank in its present form, 
it seems to have been satisfactorily established that the pebbles 
travel from west to east, and not vice verm as claimed by 
Prestwich. A large proportion of the gales that visit that coast, 
even if they commence m the south-east or south, veer to the 
west and north-west, so that the direction of S.S.W. assigned to 
the prevalent wind-waves is not strictly accurate. Moreover it 
has long been a matter of observation that wreckage travels east- 
wards on the beach, while lastly Sir John Coode and others 
state that the large pebbles always travel faster along a beach 
than the small, and that their gradation in size on the Chesil 
Beach therefore proves that the arift is towards the east. Against 
this Prestwich urges that there should be an overflow of pebbles 
at the east end of the beach, but it will be seen by the measure- 
ments quoted on p. 203 that the beach does actually attain its 
greatest height and width at that end. On the other hand, 
Prestwich indicates a point near Bridport where two beaches, 
by his theory, should meet, the Chesil Beach travelling westwards 
to meet the Bridport beach travelling eastwards. Here, if any- 
where, there should be an excess of shingle, but as a matter of 
fact the beach at the point indicated is small. 

The suj)position that the pebbles get reduced by attrition 
during their passage along the Chesil Beach, involves the anomaly 
that though they could travel from Devon without being worn 
down, they could not survive the short passage from Portland to 
Bridport. 

The fact seems to be that the beach, though oscillating from 
east to west according to the prevailing wmds, systematically 
triivels in one direction only, namely, towards the shore. The 
shelf of clay on which it rests is obviously the result of marine 
erosion. Whenever laid bare, as is reported to be the case in 
exceptional gales, it suffers erosion. At such times also the 
waves carry stones on to the top of the bank, and by a repetition 
of this process eventually roll the whole beach over upon itself. 
That the process is imperceptibly slow admits of no ooubt, but 
that it must take place seems certain. It is, in fact, merely a 
continuation of the process of coast-erosion by which the sea 
has come to occupy the position it now holds. 

In encroaching upon such an area the surf collects before 
it all the materials that are hard enough to survive. It 
thus happens that the beach at any stage in the process of 
encroachment represents the sweepings of the area that has 
been encroached upon, plus or minus the amount that has been 
carried away along shore. In this case an effectual barrier to 
the escape of the shingle is provided by Portland Island. 
The Chesil Beach, therefore, represents the accumulated gravels, 
&c., of the whole of the land-surface that once occupi^ West 
Bay. 
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4t is worth noting that the landward slope of the Chesil 
Beach at Abbotsbury is partly overgrown and evidently but 
seldom disturbed, while at the Portland end there is no vegeta- 
tion on any part of the bank. It would seem, therefore, that 
the beach is being rolled over upon itself more rapidly 
towards its eastern end, and is thus slowly swinguig so as to 
assume the east and west trend which is general to the south 
coast. It must then have travelled along the west side of 
Portland Island, and at one time or another have joined that 
island at its southern extremity where the raised beach occurs. 
It might be inferred that the difference in level between the 
two beaches measures the movement of the land during the 
time that it has taken the Chesil Bank to travel from the Bill 
to its present position, a distance of 3 miles ; but the case is not 
so simple, for tnere is abundant evidence in many parts of the 
coast tnat the land stood considerably higher in Neolithic times 
than it does now (p. 234). The upward movement, therefore, 
has not been continuous, but oscillatory, and the Chesil Bank 
must either have been raised above the reach of the waves in 
Neolithic times or been formed since that period. Of its 
position and form in the Neolithic period wo have no evidence. 

TIte Portkiml Beach. 

We use this name to distinguish from the Chesil Bank a small 
beach of strictly local origin. It starts at Portland Castle and 
runs north-westwards to join the Chesil Beach at 1,200 yards 
distance from the Railway Station ; it then, after running along- 
side of, and in contact with the Chesil Bixnk for 800 yards, 
diverges towards the north and ends at Small Mouth (Fig. 180). 
The road and railway are carried along this latter part of it, and 
to it is duo the narrowness of the outlet of the Fleet. This bank 
also shuts in a "fleet," a triangular mud-flat covered at high- 
water, and known as The Mere, the other margins being formed 
by the Chesil Bank and the north-western corner of Portland 
Island ; the outlet is a gap in the Portland Beach 300 yards west 
of Portland Castle. 

The stones composing this bank are mostly sub-angular or 
angular, and consist entirely of fragments of Portland and 
Purbeck Rocks. They nmst have come from the east cliffs of 
the Island and have travelled north wanls, and even north- 
westward, to their present position, a course which is easily 
understood when the effect of the Portland peninsula on the run 
of the waves is taken into account* It is interesting to note 
that this and the Chesil Beach, though in contact, do not mingle. 
Walking along the little valley between the two banks we have 
on the one hand chert - and limestone - d^hris travelling north- 
westwards, and on the othor pebbles of flint, chert and quartzite 
travelhiig south-eivstwards, the bottonj of the depression sharply 

* With a south-westerly, or even westerly, wind the wjives anproach the 
Wejmouth beach from the south-east, having l)een gradually deflected from 
tbcir course during their passage round Portland Island. 

336 
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marking the division between the two. The building of the 
Portland Breakwater has probably put an end to the growth of 
this Portland Beach. 

Tlte Weymoiifh Beach. 

This beach extends from Weymouth north-eastwards for about 
two miles, and like the other shingle-banks described above, inorc 
or less dams up the land-water on the low-lying tracts behind it- 
One of these tracts, known as Weymouth Backwater, is the 
estuary of the Wey, and was fully open to the tide until a dam 
was carried across it to prevent the laying bare of the mud at 
low tide. The beach extends for about three-quarters of a mile 
across its mouth, and forms tlie site of the part of Weymouth 
known as Melcombe Regis. The other tract referred to is known 
as Lodmore, and seems to have been due to the degradation of 
the soft Oxford Clay ; the drainage from it is carried under the 
shingle-bank by a tidal sluice, it is reported that the shingle- 
bank, by which alone this marsh is protected from the sea and 
along which a high road and the water-mains are carried, has 
seriously diminished in size since the building of the Portland 
Breakwater.* In the Weymouth beach the stones are larger in 
the central and north-eastern parts of the beach than at its 
southern end, where it passes into sand. 

Calcareous Tufa, 

Near Blashenwell Farm a rudelv elliptical area, measuring about 
500 yards by 220 yards in its widest part, is occupied by a cal- 
careous tufa. This deposit was tirst described by Mr. Mansel- 
Pleydell (then J. C. Mansel),t and by the Rev. J. C. Austen,^ but 
more recently has been made the subject of an exhaustive 
examination by Mr. C. Reid.§ It has obviously resulted from the 
deposition of Ume by a spring which drains the narrow synclinal 
trough of Upper Purbcck strata running from Blashenwell past 
Lynch for nearly a mile. The spring rises in the Middle Purbeck, 
and passing over the gentle slopes underlain by the Upper Purbeck 
and Wealden strata has given rise to the broad deposit alluded to. 
The deposition of lime in such cases is due to the escape of car- 
bonic acid gas from a spring-water containing the bicarbonate ol 
lime in solution, a process which is partly due to evaporation, 
when the water spreads itself on a gentle slope, but prmcipally 

{)erhaps to the action of plants. The less soluble carbonate of 
ime thus precipitated repeatedly blocks the channel of the stream 
and leads to the lateral growth of the deposit. The spring 
in this case, as m many others, seems to be less rich in hme than 
formerly, and the formation of tufa has long since ceased. The 
greatest depth observed was nine feet. 

* See also Damon. Geology of Weymouth, 1884, \t. 155. 

t Papers read before the Purbeck Society, pp. 120, 175, and Proc. Dorset 
Field Club, vol. vii., p. 109 (188C). 
J IbUL, p. 124. 
§ Proc. Dorset Field Cluh, vol. xvii., p. 67 (1896). 
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The best section occurs in a pit 250 yards north of Blashenwell 
Fann, and is recorded by Mr. Kcid as follows : — 



Black soil : at its base Roman coins, Romano- British lottery, 
shells of oyster, whelk, cockle. Helix asjtersa^ H. ei^cet<yi^vi^ 

Xx • \/v9^\M/%AX'^ Ob'x/* ••• ••• ••• •■• ••• ••• ••• 

Hard tufa with leaves of hazel, elm, and oak, land-shells, flint 
flakes, bones of pi^ and deer, limpets and other marine shells, 
land-snails, including Clausilia laminata^ BultmvJi mwitamm, 
(ibc, much charcoal ... 

Loamy and marly tufa, >nth small land-shells, occasional lAmiuva 
truncatiUa, rare flint- flakes, and charcoal 

Loam with stony base ... 



Ft. In. 



1 
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The deposition of tufa had ceased before the fonnation of the 
Roman layer, and before a grave, believed to have been of 
Neolithic age, had been dug;. The flaking of the flint in the tufa 
was of the ordinary Neolithic type though poorly done ; a few of 
the specimens, however, showed an extremely minute secondary 
flaking which is now believed to characterise a definite stage in 
Neolitnic history. Extinct mammals, domestic animals, culti- 
vated plants and. pottery were entirely absent, but bones of pig 
red-deer, roe-deer, and a large ox used for food were founa 
together with much charcoal. The absence of the cockle, oyster, 
and whelk, and the abundance of broken shells of Patella v^ulgata, 
Littorina littorea, L, littoralis, Trochuii tuniidiia and Scrobi- 
cularia pipeixtta led Mr. Reid to believe that the tribe gathered 
their shells for food in the neighbourhood of Chapman's Pool 

The land and freshwater shells in the tufa were all of species 
still inhabiting Dorset, but the absence of the three commonest 
snails of the present day, except in the Roman layer, was note- 
worthy. The complete list is as follows : — 






Limnaea truncatula (rare ; the 

onl^ freshwater species). 
Hyahnia cellaria (abundant), 
nitidula. 

crystallina (common at 
the base, rare above). 
J, fulva (one). 
Helix aculeata (rare). 

nemoralis (abundant), 
hortensis (abundant), 
arbustorum (common), 
hispida (common). 






» 



n 






Helix granulata. 

rotundata (abundant). 

pulchella (one). 

lapicida (rare). 
Bulimus montanus (rare). 
Pupa umbilicata (one). 
Vertigo pusilla (one). 
Clausilia nigosa (common 
,, laminate (rare). 
Zua lubrica (rare). 
Carychium minimum (common). 
Cyclostoma elegans (abundant). 



336. 



U 2 



212 



CHAPTER XV. 
Disturbances and Faults. 

Introduction, 

In a previous Memoir * we have referred briefly to the more 
prominent of the anticlinal and synclinal folds, of which those in 
the Isle of Wight and the Dorset coast form part. It was there 
pointed out that in the south of England the three great S3m- 
clines of London, Chichester, and the Solent are separated by 
the three equally important anticlinal axes of Guildford, Ports- 
down, and the Isle of Wight ; that the anticlines all have these 
properties in common, namely, that the northern side of the arch 
IS always much steeper than the southern ; that each anticline is 
in reality an elongated dome and each syncline an elongated 
basin; and lastly that these domes and basins are arranged 
en dcJielon along a line running about E. 10® — 15® N., that is 
approximately parallel to the chalk-escarpment between Dorset 
and Norfolk. All these folds, there is reason to think, were 
produced during Tertiary times, for we have evidence that they 
commenced in the Eocene, culminated in the Miocene, and 
continued even as late as the Pliocene period. 

In our present district we have to deal with a series of folds 
belonging to this late age and presenting the same characteristics 
as those referred to above, though in a more intense form ; but 
there is this additional complication, namely, that they were here 
superimposed upon an older series of faults and folds having 
nearly the same direction. In describing the stratigraphy of the 
region we have already shown that these earlier movements took 
place after the deposition of the Jurassic strata of the Wealden 
and not improbably of the Lower Greensand, and that in the 
part of the area affected by them they led to a great unconformity 
at the base of the Upper Cretaceous Rocks. The two sets 
of disturbances may thus be conveniently grouped as intra- 
Cretaceous and post-Cretaceous. 

The distinction between the two sets is generally easy where 
Upper Cretaceous and Jurassic rocks both occur, the super- 
position, for example, of horizontal Upper Greensand upon 
highly inclined OoUtic strata enabling us at once to assign the 
disturbance to the earlier age ; and though there are some folds 
in the older rocks to which this test cannot be applied, even of 
these it is possible to infer the date with considerable probability. 
In describmff the disturbances w« take the post-Cretaceous 
movements first, and subsequently deal with the earlier set and 
the few doubtful cases. 



* Geology of the Isle of Wight (Geological Survey Memoir), 2nd ^., 1889, 
chap. xiv. 
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Post-Cretaceous Disturbances. 
The post-Crctaceous disturbances include the following : — 

1. The Isle of Piirbeck Fault and Anticline, which extends from Ballard 

Point to the coast near West Lul worth, where it passes out to sea. 

2. The Kingstead Fold — a comparatively small disturbance, ab^jut a mile 

in lenp:th. 

3. The Ridgeway Fault and Anticline, including the Chaldon Anticline. 

This is second in importance only to the Isle of Purbeck Fault It 
commences in a sharp anticline near East Chaldon, is temix)rarily 
interrupted near East Holworth, but thence westwards rapidly gains 
intensity, until it disar)i)ears between Portisham and Abbotsbury. 

4. The Litton Cheney Fault, which extends about a mile on either side 

of the village of that name.* 

It will be noticed that these disturbances succeed one another 
en ieheloii in a direction about W. 19° N , instead of W. 10° to 
15° S., as w:as the case with those of the East of England and 
Hampshire. We have already remarked that the nne along 
which the East of England and Hampshire disturbances are 
arranged nms not far from parallel with the ffreat Chalk Escarp- 
ment across England. Here in the soutn-west, where the 
disturbances are arranged in a different direction, there is a 
corresponding change m the escarpment of Upper Cretaceous 
Rocks. For this feature, after keeping a fairly regular course 
through Berks, Wilts, and Dorset, then makes a great sweep to 
the west, so as to include a large part of Devon. 

That the post-Cretaceous movements took place in great part 
after the deposition of the Hamstead Beds (Middle Oligocene) 
has long been known from the fact that those strata snare in 
the uplift in the Isle of Wight, but there was nothing in that 
region to suggest that they had commenced in earlier Tertiary 
times.t One of the results, however, of the detailed mapping of 
the Tertiary area of Dorset by Mr. Reid has been to show that 
there is not only an overlap of the Lower by the Middle Eocene 
(Bagshot Beds), but that tnere is evidence of denudation of the 
Upper Cretaceous Rocks having taken place before and during 
Eocene times on such a scale as to prove great upheavaLf The 
evidence consists in the composition of the gravels. The gravels 
of the Reading Series were lound by Mr. Iteid to contain Chalk- 
flints and Greensand-chert, from which he infers that erosion 
following upon upheaval, had removed all the Chalk from some 
part of tne area and laid bare Upper Greensand. In the Bagshot 
gravels, in addition to the above, ne found chert of Purbeck age, 
from which he infers that fiu'ther upheaval had led to tne 
removal of all Cretaceous Rocks from some part of the area and 
laid bare the Purbeck, at the same time that it led to the 
unconformable overlap of London Clay, Reading Beds, and Chalk 



* The Winterborne post-Cretaceoua movement falls only partly within the 
'flrea described in thin memoir, and is not included in the above list. 

t Geology of the Isle of Wight (Memoirs of the Geol. Survey), 2nd ed., 
p. 242(1880). 

t Q\u%rt. Joum. Geol, Soe., vol. lii., p. 490 (1896). 
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(in part) which his mapping has shown to exist. Lastly came 
the folding of Miocene age, which afifected all the Hampshire 
Tertiary strata and contmued during early Pliocene times, as 
proved by the situation of the Lenham Beds.* We thus di^dde 
the post-Cretaceous movements into at least three distinct 
steps : — 

1. Between Chalk and Eocene. 

2. Between Lower and Middle Eocene. 

3. Miocene and Early Pliocene. 

(1) Tlte lale of Purbeck Fault and Anticline, 

Ballard Paint (Plates IV., VIL, and XL). 

There cannot be much doubt that this disturbance is the same 
as the Brixton anticline of the Isle of Wight. The Needles and 
Scratchells Bay can be seen from many points in the Chalk-hills 
of Purbeck to lie exactly in the line of the fault. Nor is there 
any essential diflFerence in the structure of the two localities ; in 
both the strata in the northern limb plunge down at extremely 
steep angles, while in the extreme southern points of the Isle of 
Purbeck we can see, as in the Isle of Wight, that the strata are 
beginning to assume the gentle southerly dip characteristic of 
the southern sides of these anticlines. In the Isle of Purbeck, 
however, the disturbance has proceeded a step further than any- 
where in the Isle of Wight (excepting only in the doubtfiil case 
of Asheyt), and the rocks are not only bent but faulted in a 
remarkable manner. 

The fault alluded to has long formed an object of interest 
when viewed, as it can only be, from the sea, and was admirably 
described and figured by Webster inl816.t The accompanyingview 
(Plate IV.) is from a photograph by ProL H. E. Armstrong taken 
at extreme low spring-tide. The spot lies between BaUara Point 
and the Foreland, oft which stand the Chalk-pinnacles known as 
Old Harry and Old Harry's Wife. From the Foreland to the 
fault the cliff consists of Upper Chalk with flints, dippiiiff at a 

fentle angle northwards, and passing, in Studland Bay, unaer the 
'ertiary Beds of the Hampshire iBasin. But from the fault 
southwards, to beyond Ballard Point, the strata are vertical or 
nearly so. The horizontal strata, as they approach the vertical 
series, turn upwards in a great curve, forming nearly the quarter 
of a circle. A fracture has taken place, exactly following one of 
the curved bedding-planes, and the curved and gently inclined 
beds have been pushed bodily over the edges of the vertical beds, 
so as now to rest upon them with an appearance of an extreme 




pp. i«4-io», I'l. i«j ana *J7. <»ee cuso uonybeare 
and Phfllips, Outlines of the Geology of England and Wales {1922), pp. HI, 112; 
W. B. Clarke, Mag. Nat. Hist. , new ser. vol, i, p. 461 ; Buckland and De la Beche, 
Trans. Geol. Soc., Ser. 2, vol. iv., pt. 1 (1835), p. 1 ; C. H. Weston, Quart Joum, 
GeoL Soc.t vol. iv., p. 245 (1848), and vol. viii., p. 110(1852); J. Prestwich, 
Quart. Journ. Geol, Soc., vol. xxxi., p. 43(1875); C. Barrois, Terrain Critaei 
Supirieur, 1876,; A. Strahan, Quart. Journ. GeoL Soc,, vol. IL, p. 549 (1895). 



POST-CRETACEOUS DISTUliBANCES 215 

Unconformity. The bedding of the vertical strata seems at a 
distance to be regular, witn the lines of flint in their usual 
condition. But on a closer view the chalk presents manifest 
signs of pressure. The flints are not only broken to fragments, 
but the fragments are more or less separated from one another, 
while the entire mass of chalk is traversed by veins of calc-spar, 
and by planes of slickenside flllal in with secondary flint, and nas 
been hardened to the consistency of limestone, as described on 
p. 168. 

These alterations have been efiected principally in the chalk 
below the curving fault, and in the curved beds close to it, the 
rock above being but little changed. Parallel to the principal 
fracture there run many small cracks tilled with solid flint or 
lined with flint but hollow in the middle. The shattering of 
flints is more especially noticeable near these cracks, as well as 
near the principal fracture. The whole of the chalk, however, has 
been more or less broken and reconsolidated, so that much of it 
might be described as fault-breccia. It is worthj of remark also 
thatthere is a number of joints or cracks springing nearly at 
right angles downwards from the principal fracture ; though not 
particularly noticeable here, fractures having a similar relation to 
the main Ime of fault become an important feature near West 
Lulworth. 

Webster*, in 1812, was the tirst to attempt an explanation of 
the structure of the chalk in this clifl*. He suggested that the 
curved strata were originally deposited against a bank consisting 
of the strata which are now vertical, and that the whole were 
subsequently elevated and bent. Conybeare and Phillips, in 
1822, f accounted for it by assuming that a fault with a low 
hade, and coinciding in parts of its course with the lines of 
stratification, was formed after the monoclinal fold had come 
into existence. By movement along such a fault the vertical 
portion of the monocline might be brought under the horizontal 
or curved part ; but the movement must nave been in the reverse 
direction to that of a nonnal fault, which they do not seem to 
have noticed. 

The Rev. W. B. Clarke, in 1837, J supposed the fracture and 
elevation of the chalk to have been accomplished simultaneously. 
A crack having been formed diagonally across the early horizontal 
strata, the block below the fracture was elevated and inclined, 
while the block above remained horizontal, but eventually 
curved upwards by a continuance of the elevatory process. 

That such an unconformity can exist in the middle of the 
Upper Chalk as that supposed by Webster, is contrary to all 
experience ; the superposition of the curve on the vertical strata 
is beyond all question due to a fault. Nor can it be doubted that 
the fault and the fold originated in the same earth-movement, 
for the sliding of one bed over another is an inevitable result of 



♦ Englefield's Isle of Wight,]). 218. 

t (hUlines of the Geology of England and Wales, pp. Ill, 112. 

t Mag, Nat. Hist., nevr series, vol. L, p. 461. 
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folding in such strata,* and fracture ensues at the stage when 
folding can no longer atibrd relief to the strain. - 

It so happens that the South Coast provides us with four sUiges 
in the procluction of such a fault and fold as that of the Isle of 
the Purbeck. Firstly, in the Isle of Wight, we have the simple 
monocline, for so the northern limb of one of these anticlines may 
be termed ; secondly, at Swanage the monoclinal fold is accom- 
panied by a fracture which has taken place partly along the 
bedding-planes, and partly across them ; thirclly, at Lulworth 
the monocline is complicated by minor undulations, much move- 
ment having taken place along bedding-planes, and large masses 
of soft rocks having been squeezed out from a part of the fold 
where compression was great, and packed away elsewhere; 
fourthly, at Durdle, where tne strata in the central portion of the 
monoclme have been forced considerably past verticality, at the 
same time that partial relief was afforded by two types of frac- 
ture not seen elsewhere, namely, the approximately horizontal 
sUde-planes, and the vertical belts of crushed rock. Lastly, 
common to all localities is the compression undergone by the 
more plastic beds, and which increases steadily westwards to a 
maximum at Durdle, where about 1,000 feet of strata arc 
crowded into about a quarter of their true thickness (p. 179). 

Though the Isle of Purbeck Fault intersects the cliff again 
west of Lulworth, its form is clearly shown in Ballard Point 
only. Here we may ascertain the following facts : — 

1. The strata above it are bent into a curve, obviously forming part of the 

monoclinal structure which was the first stage in the disturl>ance. 

2. The fracture follows the bedding of the strata above it, but cuts across 

the bedding of those below. 

3. The strata above the fracture have been pushed southwards relatively to 

those below, and then over them.f 

These observations lead to the inference (1) that the fault 
came mto existence when the folding had already reached the 
stage exemplified in the Isle of Wight ; (2) that it followed the 
beddmg in part of its course, namely, where the strata turn up 
to the south on approaching the fold, but that it cut across the 
bedding in the central part of the monoclme, where the strata 
were vertical ; and (3) that that part of the chalk in which the 
fracture followed the bedding has been pushed bodily over that 
part in which it cut across the vertical bedding. Hence resulted 
the curious imitation of an unconfonnable superposition of 
curving and gently inclined strata upon the edges of vertical 
beds, which deceived Webster. 

The course followed by the fracture seems to have resulted 

* Tlie sliding referred to can be a<lniirably illustrated by bending a paper- 
book and observing the <listortion prodnceti in any design drawn across the 
edges of the leaves. 

t Tlie movement along the fracture ha^ therefore l)een the reverse of that of 
a normal fault, and it may l^e remarked that reversed faults result from the 
compression of strata, whereas normal faulting increases the superficial area 
occupied by rocks in proportion to the hade of the faults, and presumably 
results from an extension of space being afforded by earth-movements; 
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naturally from the fonn of the fold. Hiul it followed the 
bedding throughout the double curve of the 5, movement along 
it would have been impossible. On the other hand, that it 
should coincide with the bedding in part of its course was 
inevitable under the circumstances, and it would naturally follow 
as far as possible those already existing divisional planes in the 
rock. 

The fact that the part of the monocline in which the fracture 
coincided with the bedding has been shifted on to that part in 
which the beds are vertical gives a clue to* the extent of the 
movement. On inspection of the section (Plate VI.) it will be 
seen that the vertical strata below the fault must curve round 
at no great depth below the sea, until they become parallel to 
the faiut and eventually nm into it, thus completing the mono- 
clmal structure; and further, it may be presumed that the 
curving strata above the fault were brought up from the point 
where that paralleKsm takes place, the exact aistance depending 
on the sharpness of the fold. The section as drawn indicates 
that the displacement amounts to about 400 feet, but if the 
vertical strata do not turn so sharply as represented this distance 
would be greater. It nuist be remembered, however, that the 
vertical strata under the fault have been identified as the upper- 
most zone of the Chalk ; if, therefore, they do not turn as shown, 
we must suppose that Tertiary beds succeed them in due course 
under the fault. It is true that this newest Chalk is actually 
surrounded on every side by older rock, and theoretically it is 
equally possible for a mass of Eocene strata to be similarly 
enclosed. But it would mean that the fracture must originally 
have left the Chalk and passed out into the Tertiary rocks, whicn 
is not probable. 

The upward curve of the fault above the top of the cliif is 
shown as cutting across the bedding in consequence of the 
difficulty of supposing that sUding could take place along a 
double curve, as explained above. The movement probably 
diminished both upwards and downwards, and eventually died 
away in the less disturbed chalk both north and south of the 
fold. 



Worbiinvic and Miqit Bays, (Plate X.) 

The Worbarrow clifls show the Wealden and Upper Cretaceous 
Rocks all bending over northwards, with a dip that steadily 
increases as they approach the fault, till it reaches Q0\ but we ^et 
no view of the actual fracture, even in the deep biffht of Ansh 
Mell. The same is the case in Mupe Bay, where, however, the 
dips range from 70' and 75' in the Wealden Beds up to 85' and 
90 in the Chalk Rock. Between Mupe and Worbarrow Bays 
the Isle of Purbeck Fault changes direction from W. 18' S. to 
W. 2' N.,and thus becomes parallel to the Ridge way and Chaldon 
folds. As a result of the change the Chalk Rock outcrop of 
Mupe Bay would, if prolonged, strike the Lower Purbeck outcrop 
of Worbarrow Tout, more than half a mile south of its actual 
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Sosition in Worbarrow Bay. The other strata show a similar 
eflection. 

Lvlworth Cove. (Plates VII. and X.) 

The structure of the east side of Lulworth Cove is illus- 
trated by (Section 2, Plate VII.), which, however, has been 
reversed to facilitate comparison with the others. Here the 
increasing energy of the movement is shown by inversion, accom- 
panied by great compression and contortion of the more yielding 
strata. Thus the lower beds of the Wealden are turned over 
20' beyond verticality, although the Portland and Lower Purbeck 
strata dip normally to the north at 20° or 30** in the East Point. 
As a consequence, the Wealden, with an apparent dip of 70° to 
the south (or true dip of llO"* to the north), stand almost at right 
angles to the Lower Purbeck, and would meet them at about 
100 feet below sea-level, if prolonged in that direction. Here, 
therefore, is indicated a region of compression. Upwards, on the 
other hand, the equally rapid divergence of the two groups points 
to a region in the monocline where there was a tendency to gape,* 
and in that region we have an admirable exhibition of the power 
of soft strata to accommodate more massive rocks above and 
below them. A small but very sharp anticline appears first at 
the foot of the cliff in the Cincler Bed, and at the same time the 
softer beds are squeezed out, so that all the rock-bands lie closer 
together than they ought to. In the cliff above, the little 
anticline gains size in every succeeding zone, until it becomes a 
large inverted V in the Unio Beds, while a number of well-known 
horizons, which were absent in the series in the foot of the cliff', 
begin to take their proper places. The effect of the V is that a 
length of bedding-plane originally amounting to about 200 feet 
has been packed into a length of about 100 feet, and the strata 
thus packed away can only be those which were squeezed out of 
the region of compression down below. The well-known con- 
tortions of the Upper and Middle Purbeck Rocks of Stair Hole 
seem to have origmated in the same way, though there is nowhere 
seen so perfect an oblique V as at Lulworth. 

The form of the V, taken in connection with the above con- 
siderations, points to its having been formed by a ruck-up from 
below upwards. The hinge-like movement of bed over bed which 
accompanies all folding must have led to the Wealden Beds 
travelling upwards on tne Purbeck in this part of the monocline, 
and the ruck-up was doubtless partly due to movement of this 
character. Parts of the Upper rurbeck, as may be seen by the 
dimensions given above, nuist have moved 100 feet relatively to 
the Lower Purbeck, and this apparently not along any one 
fracture, but by sliding along a number of bedding-planes. 

The inversion seen in the Wealden diminishes northwards, 
and the Greensand and Chalk dip in the nonnal direction at 
only about 45^ but there is no doubt, though there are no 

* By again employing a paper-book and bending it into the fonii of an S the 
region of compression and the region of gaping in the monocline can be well 
illustrated. 
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sections to prove it, that the dip increases again in the upper 
beds of the Chalk. Hence results the undulation in the niono- 
clinal curve depicted in the section. It is, indeed, not certain 
that there is a fault here comparable to that of Ballard Point, for 
we only know that Tertiary oeds succeed nearly vertical Chalk 
along a line having the proper direction, but, on the other hand, 
they are the lowest Tertiary rocks, and they rest against what 
must be nearly, if not quite, the topmost beds of the Chalk. 
The position can be explained by an extremely sharp fold, 
bringmg the strata from verticality to horizontality in a few 
yards. 

Between Lulworth Cove and Dungy Head the Upper Green- 
sand and Gault do not appear at the surface, though they are 
seen at both those places. Their absence is due to a crush-plane 
which brings Chalk ae^ainst Wealden for a distance of 700 yards, 
and then disappears, both eastwards and westwards, in a mass of 
vertical Wealden sands and clays. A second parallel crush- 
plane runs between the Wealden and Middle Purbcck at 
Dimgy Head, and squeezes out the Upper Purbeck, while a third 
brings the nearly vertical Cinder Bed into contact with Lower 
Purbeck and Portland strata, dipping at a high angle. These 
crushes can be recognised by the fact that certain well-known 
horizons are missing, but probably a large number of others 
remain undetected in the mass of the Chalk and the Wealden 
Beds. 

The strata from the Cinder Bed upwards are vertical or 
nearly so, but the Upper Chalk is slightly inverted, and in 
Man-o'-War Cove is turned over 30" beyond verticality. Along 
the foot of the cliff there nms a nearly vertical rib of crushed 
chalk, pretty closely following the horizon of the Chalk Rock as 
described on p. 179 ; it is particularly well seen in a recess of the 
cliff north-east of the eastern end of the Man-o'-War Rock, 
where the view forming Plate V was taken. The walking-stick 
indicates a flint which has been not only crushed into powder, 
but drawn out into a black streak; otner flints close by are 
broken but not disarranged, and some not even broken. The 
compression hereabouts has been so great that a thickness of 
1,000 feet of strata has been compressed into 250 feet, as already 
noted. 

Man-o-War and Dnrdle Coves. 

In these coves a type of slide-plane not hitherto met with makes 
its appearance. The planes slope down southwards at 10° to 20° 
and thus cut obliquely across the inverted bedding. They occur 
at irregular intervals one above the other, and in every case the 
roof has moved northwards and upwards over the floor, a 
distance varying from 4 to 12 feet, and possibly more. One of 
the slides in which the movement has been 7 feet occurs towards 
the eastern part of Man-o'-War Cove. Two more can be seen in 
the Marl Bed (zone of BelemnitelUi plema) in Durdle Door Cove, 
and a fourth runs near the foot of the cliflt' for about 200 yards, 
its course marked out conspicuously by a line of caves. The part 
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played by these slide-planes in the general structure is illustrated 
by Plate IX. The upper limb of the 2 was being forced 
northwanls, anil had luready reached the sta^e at which the 
strata in the central limb were mverted. ReHef from the strain 
was obtained in three ways: (1) by compression of the softer rocks 
and their removal to regions of less compression, as at Lulworth ; 
(2) by the crushmg of vertical belts of chalk ; (3) by the 
fracturing of the rock in a nearly horizontal direction, and by 
the thrusting of the roof of each fracture over the floor north- 
wards, this last structure seeming to mark the point at which 
inversion ceases and over-thrusting connnences. 

Swyre Head. 

In Swyre Head and Bat's Head the cliff is too steep to admit 
of examination. Some small inaccessible caves arranged along 
nearly horizontal lines suggest other slide-planes such as have 
been just described. At Bat's Head the lowest horizon seen is 
above the Chalk Hock, and the whole series is exactly vertical; 
the Portland Stone outcrop is marked by the rock known as the 
Cow, and lies at 115 yards distance from the outer face of Bat's 
Head. The compression here, therefore, is much the same as at 
Man-o'-War Cove. 

The Isle of Purbeck Fault cuts through the clifl* 500 yards west 
of Bat's Head, but so obliquely that it is difficult to interpret the 
section. The chalk continues to stand vertically close up to the 
fault. The actual fracture is lost in a belt of shattered chalk 
about 50 yards in width with slickenside which shoots through it 
in every direction, but principally east and west, with a slant 
down northwards, though many friction-grooves run down at a 
gentle angle westwards also. On the north side of this shattered 
belt the dip is 35°, and falls in 150 yards to 0° — which, allowing 
for the obliquitj' of the section to the fault, means that the strata 
become horizontal at about 30 yards distance from the fault 
In another 150 yards a south-easterlv dip of 20"" to 30° sets in 
and continues for more than half a mile. There are several small 
slips in this cliff, which are more like the slide-planes of Durdle 
Cove than normal faults. Four of these occur m succession, all 
ranging about north or north-east, and slopmg down eastwards 
at angles ranging from 10° to 30^ ; but there is nothing to shew 
what movement has taken place along them. 

Here we see the last of tne great Isle of Wight and Purbeck 
fold, for no trace of it exists in the Weymouth promontory. It 
must therefore die away rather abruptly in Weymouth Bay, not 
very far from the area where it attained its greatest intensity. 
In accordance with the general rule, simultaneously Avith the 
disappearace of this fold, there commences the similar fault and 
anticline of Chaldon and Ridgeway, together with a small inter- 
vening disturbance at Ringstead. 

Before quitting the Isle of Purbeck fault, however, we may 
mention that the faults in the Jurtissic rocks of Purbeck are 
probably all of post-Cretaceous age, for in that r^on there is 
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played by these slide-planes in the general structure is illustrated 
Dy Plate IX. Tlie upper limb of the 2 was being forced 
northwards, and had alrejuly reached the stajje at which the 
strata in the central limb were inverted. Keliet from the strain 
was obtiiined in three ways: (1) by compression of the softer rocks 
and their removal to regions of less compression, as at Lulworth ; 
(2) by the crushing of vertical belts of chalk ; (3) by the 
fracturing of the rock in a nearly horizontal direction, and by 
the thrusting of the roof of each fracture over the floor north- 
wards, this last structure seeming to mark the point at which 
inversion ceases and over-thrusting commences. 

Swyre Head. 

In Swjre Head and Bat's Head the cliff is too steep to admit 
of exanunation. Some small inaccessible caves arranged along 
nearly horizontal lines suggest other slide-planes such as have 
been just described. At Bat's Head the lowest horizon seen is 
above the Chalk Rock, and the whole series is exactly vertical; 
the Portland Stone outcrop is marked by the rock known as the 
Cow, and lies at 115 yards distance from the outer face of Bat's 
Head. The compression here, therefore, is much the same as at 
Mah-o'-War Cove. 

The Isle of Purbeck Fault cuts through the cliff 500 yards west 
of Bat's Head, but so obliquely that it is difficult to interpret the 
section. The chalk continues to stand vertically close up to the 
fault. The actual fracture is lost in a belt of shattered chalk 
about 50 yards in Avidth with slickcnside which shoots through it 
in every direction, but principally east and west, with a slant 
down northwards, thougn many friction-grooves nm down at a 
gentle anjjle westwards also. On the north side of this shattered 
uelt the dip is 35', and falls in 150 yards to 0° — which, allowmg 
for the obliqiiit}^ of the section to the fault, means that the strata 
become horizontal at about 30 yards distance from the fault 
In another 150 yards a south-easterly dip of 20° to 30° sets in 
and continues for more than half a mile. There are several small 
slips in this cliff, which are more like the slide-planes of Durdle 
Cove than normal faults. Four of these occur m succession, all 
ranging about north or north-east, and sloping down eastwanls 
at angles ranging from 10"' to 30° ; but there is nothing to shew 
what movement nas taken place along them. 

Here we see the last of the great Isle of Wight and Purbeck 
fold, for no trace of it exists in the Wepnouth promontory. It 
must therefore die away rather abruptly in Weymouth Bay, not 
very far from the area where it attained its greatest intensity. 
In accordance with the general rule, simultaneousl}^ Avith the 
disappearace of this fold, there commences the similar fault and 
anticline of Chaldon and Ridgeway, together with a small inter- 
vening disturbance at Ringstead. 

Before quitting the Isle of Purbeck fault, however, we may 
mention that the faults in the Jurassic rocks of Purbeck are 
probably all of post-Cretaceous age, for in that region there is 
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nearly perfect parallelism between the Upper and Lower Creta- 
ceous rocks, and no reason to suspect the existence of any intra- 
Cretaceous disturbances. The prmcipal faults have already been 
described, and we need only now recall the apparent connection 
between the faulting and doining-up of the Kiinnieridge Clay 
(p. 51). The general effect of the faiuts is to reduce considerably 
tne height of the dome that would be caused by dip alone. 

(2) The Rin/jstcad Post-CretciceoiLS Fold. 

The Upper Cretaceous rocks at White Nothe dip about east- 
north-east at 5^, but further inland at 12". They then suddenly 
plunge do^vn northwards at an angle of 75" near South Down 
Fann. Three hundred yards further west the dip is still as high 
as 40", but six hundre<l yards from the farm it becomes quite 
gentle. As elsewhere pointed out (p. 186), the general effect of 
the movement has been to throw the strata into the form of a 
syncline wdth a sharp upturn to the south, and thus lead to the 
preserv^ation of this long spur of Chalk. Though traces of the 
syncline can be detected for some four miles, it becomes quite 
shallow a short distance both east and west of the farm mentioned. 
The inclination of the Jurassic strata at Osmington Mills is of 
course due to an earlier disturbance, for Upper Greensand hes 
nearly horizontally upon them. Here, moreover, we get proof of 
the age of the earlier movement, for it affected not only the 
Jurassic rocks but the Wealden fonnation. 

(3) TJie ChaUlon and Rkhjewny Fault and Anticline, 

Chaldon (Plates VI. and VIL). 

This disturbance commences three quarters of a mile east of 
Chaldon Herring as an arch in the Upper Chalk, rising gently 
up from the soutli, but descending at angles of 40' to 50' towards 
the north. The crest of the arch having been denuded away, the 
Wealden and Purbeck rocks are exposed, and in them also an 
anticlinal structure exists which might at first sight be attributed 
solely to the post-Cretaceous movement, though it results as a 
matter of fact from the superposition of this upon an earlier 
disturbance. 

The proof lies in the relations of the Upper Greensand to the 
Wealden and Purbeck beneath, for not only does it rest on 
different partes of the Wealden fonnation, but it passes uncon- 
formably over the Purbeck rocks. It is clear theretore that these 
older formations h(ul been uplifted and partially denuded before 
the Upper Greensand was laid down upon them. Further than 
this, we can infer what the stnicture in the older rocks was, 
by eliminating the dip due to the later movement. Thus, the 
Wealden Deds, irmv Ctialdon, dip southwards at 8' to 12° faster 
than the Upper Croiaceous Rocks: hence this represents their 
dip before the later movement. iVgain, (he Purbeck rocks, at 
the anticlinal axis, show a slight tendency only to turn over to 
the north, though the Chalk and Greensand resting upon them 
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dip steeply in that direction ; hence the Purbeck rocks must 
here have dipped at a steep angle southwards before the later 
movement, and must have been restored nearly to horizontality 
by it. On extending these observ^ations, we find that the 
Wealden and Purbeck rocks fall into their proper positions as 
portions of the northern margin of the Osmm^on sjmcline, 
which is Quite obviously a structure due to the earlier movement 
The inclination of the Chalk along the northern margin of the 
inlier ranges from 40** to 60^ but rapidly diminishes northwards. 
In four pits, however, about 200 or 300 yards south of the 
Tertiary area, the Chalk, though slightly inclined, is much 
shattered and traversed by a fault with a low hade to the north. 
The repetition of the structure in all the pits suggests that there 
may be a series of such faults in this tract of chalk, similar on a 
small scale to the great thrust-fault of Ballard Point. 

Poxivelly Bincoinhey and Ridgeway, 

At Holworth the Chaldon fold runs a httlc north of the Green- 
sand outcrop and then dies away in the Upper Chalk, but almost 
immediately the great faulted fold of Poxwell and Ridgeway 
starts into existence about 400 yards further south. That there 
is a fault here as well as a fold admits of no doubt, for the Upper 
Greensand and part of the Chalk are cut out for upwards of two 
miles. The only section in the latter worth noting occurs near 
Moims Down Barn , where the Middle Chalk with numerous 
smafl overthnists dip north at 40^ The Jurassic rocks here dip 
northwards at a steeper angle than the Cretaceous, from which 
we infer that they had a northerly dip before the Rid^ewaj^ fold 
was produced. This means that we have here touched an intra- 
Cretaceous anticline which Ues on the north side of the intra- 
Cretaceous Osmington sjniclme. 

Under White Horse Hill, for about a mile and a-half, the 
Upper CVetaceous sub-divisions all crop out in normal succession, 
so that there is no necessity to assume the existence of a fault. 
They dip at angles of 40° to 50° near the line of upturn, but fall 
to 5° at 400 yards from it. The Jurassic rocks, however, dip 
more steeply than the Chalk, and therefore had a northerly dip 
before the latter movement, a fact which enables us to trace the 
earlier anticline a step further. It diverges slightly from the 
post-Cretaceous fold westwards and finally flattens out near 
Sutton Poyntz. 

From Sutton Poyntz westwards the Ridgeway Fault becomes 
remarkably comphcated. The regular outcrops of the Upper 
Greensand and Lower Chalk are mterrupted at the high road 
by a curving fault for two- thirds of a mile, but reappear nearly 
on the same line of strike at Bincombe, the fault thus taking a 
bite as it were out of the Chalk and Greensand outcrops. The 
Jurassic rocks in the concave southern side of this fault dip at 
50° to 70° northwards, but turn over almost immediately to fonn 
the nearly level plateau of Chalbiiry. The structure resembles 
that of Ballard Point, except in tnc rapidity of this turn-over, 
and the fault is almost certamly an overt! 
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The Greensand dips at 40" to 50° at Bincombe, and its regular 
outcrop might have been taken to indicate a natural super- 
position, were it not faulted out for a long distance west of the 
village. In the rocks beneath it, moreover, a structure is revealed 
which, however explained, implies movements of most unusual 
character and magnitude. 

The escarpments of Portland Stone both cast and west of 
Bincombe overlook a low tract of Kimmeridge Clay, all being 
nearly horizontal, but near the llidgewav fault they suddenl}'' 
plunge down northwards at 50" to 70". The outcrop of the stone 
then runs in a welT-marked straight ridge at a distance of 100 
to 200 yards from the Greensand, and nearly parallel to it, 
with the Lower and Middle Purbcck in proper secj^uence on its 
north side. So far, the structure resembles that ot other parts 
of both the Ridgeway and Isle of Purbeck Faults, but under the 
village of Bincombe the ridge is suddenly intemipted, and in fol- 
lowing the strike of it we step from Portland Stone on to Oxford 
Clay with Combrash and iorest Marble cropping out in due 
order below it. These strata dip at gentle angles, and of their 
correct determination there can be no doubt, for the Combrash 
has }delded PkoUtdomiya hucardiwni, Gcniv/niya v-scripUi, 
Lucina, Isocardici, Trujonixt, Peden, &c. Their discovery is due 
to the Rev. 0. Fisher, but they were first recorded by being 
shewn on the original one-incn Geological Survey Map, bv 
H. W. Bristow. 

The fault which throws these rocks agfainst the Portland Stone 
west of the village seems by the form of the ^ound to run nearly 
north and south, but elsewnere the boundaries of the inlier are 
obscure, though the Combrash can be traced for 400 yards 
towards the Portland escarpment of Chalbury. Between the 
Cornbrash and Portland Stone there should be about 1,900 feet 
of strata in normal sequence. 

A similar complication occurs a Httle further west, along the 
Ridgeway Fault, but here, fortunately, the railway-cutting at the 
southern end of the Bincombe Tunnel has fully exposed the struc- 
ture. The southern end of the cutting traverses Lower Purbeck 
rocks, dipping northwards at 20'' to 26"^ ; the Cinder Bed crops out 
close to the south side of a bridge over the line, and the Upper 
Purbeck succeed in their proper place on the north side ot the 
bridge. Above them the Wealden Beds occupy the cutting for 
120 yards, the dip gradually swinging round to north-east at an 
angle of 55". At tliis point the cutting passes a nearly vertical 
fracture and enters Oxford Clay, thus jumping from the middle 
of the Wealden into Middle Oolites, and missing over a series of 
beds that can be hardly less than 2,000 feet thick. The Oxford 
Clay, however, occurs as a narrow "dyke" only, for 20 or 30 yards 
further on the cutting enters nearly vertical Lower, Middle, and 
Upper Chalk, while a little to the east of the railway a portion of 
the Upper Greensand also comes in in proper sequence at the 
base of the Chalk. 

In the 50 years which have elapsed since the cutting was made, 
the clay-beds have become obscured, but" the actual relations of 
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tlio Oxford Clay to the strata on either side of it were observed 
■ the Rev. O. Fisher while the works were in progress, and 




the followinjj description and drawing of the section were fur- 
nished by hiin to the i>iithnv of " A Guide to Dorchester and its 
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Neighbourhood."" " The writer having opportunities of watching 
the prc^ess of the works, was aware of an oohtic clay appearing 
here as long ago a^ 1846, when the trial shafts were dug. He 
then found a piece of the shell of a Trigonia in the cUy from the 
shaft; but when the cutting was commenced, Qryplimi DUaUita 
occurred in plenty with portions of other fossils of the Oxford 
Clay, and he was convinced of the identity of the clay. Ex- 
perienced geologists, however, to whom he communicated the 
tact would scarcely credit the tale, but at last they were con- 
vinced by a personal inspection of the spot. 
'■ During May 1849 the section appeared thus ■ — 

Kir.. IBl. 

Section showing the mode of occurrence of the Oxford Clay in the 

Ridgeway Cutting. (Rev. O. Fisher.) 




" (a) Lower Chalk, iiearly vertical, much crushed and hardened. 

" {//) Oxford Clay, with what appear to be nodules of greensand engaged 

in it at (d). Also fossiliferous nodules at (e). 
" (c) Wealden beds, nearly vertical, passing gradually into Purbeck beds 

to the south. The curious irregular line (f) is the junction of the 

two clays, which appeared very well defined." 

To this account we may add that GryphxBa dilaiata, ModioUi 
bipartita, Tkracia dt^ressa, Am-monitea arduennensia, A. MaricE, 
A. perarmatv^ (cateiia) were collected by Mr. Weston from the 
Oxtord Clay and identiliod by Mr. Sowerby.f As noted by 
Mr. Woodward,! these fossils indicate that the iipper and 
middle portions of the Oxford Clay are represented. Yet blocks 
of Combrash were found by Mr, Weston imbedded in the same 
mass of clay. The whole mass, therefore, has evidently been 
jumbled up. 

Two theories to account for the structures here seen have 
suggested themselves. We may either suppose that the faiUts 
on either side of the Oxford Clay "dyke" are of different ages, 
the one intra-Cretaceous with a big downthrow south, and the 
other post-Cretaceous with a big downthrow north, so that the 
Oxford Clay stands as wedge between them ; § or we may 

• Dorckater (publislied by William Barclav in or after 1849). Anonymous, 
but, according to Mr, Fisher, written by the Ilev. W. Barnes. 

t Quart. Joum. Geol. Soc., vol. iv., p. 250 (IMS) ; vol. viiL, p. 116(1852). 

t Jvrofiie Roeks (Geol. Survey Memoir), vol. v., p. 20 (1895). 

( 5fe< W. H. Hudleston, Frot. Oeol. Ataoe., vol. li., p. lii (Report on the 
EoBteni ExcuiBion, 1889), and H. B. Woodward, Jitraiiie Eocka of Britain, 
vol. v., p. 20. 
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account for the whole structure, both of the Railway Cutting and 
oi Bincoinbe, on the theory of an overthurst. 

The first theory involves the assumption that the older fault was 
of such magnitude as to bring Wealden beds against Oxford Clay, 
a throw of about 2,000 feet. But a fault of anything like this size 
is unknown m the Secondary Rocks of the South of England. 
Moreover, to account for the Bincombe inher by any system of 
normal faulting we have to suppose that a pyramiaal mass of 
Oxford Clay, Cornbrash, and torest Marble was pushed up a 
distance of about 1,900 feet through but little disturbed Kim- 
meridge Clay, a most improbable structure. 

The second theory also involves much speculation, but presents 

less difficulties. In it we attribute the whole of the faulting to 
overthrusting produced by the Ridgcway movement. In the 
first place we know that the Upper Cretaceous Rocks in this 
district rest uncomformably upon a floor composed of all the 
members of the Oohtic group, and the question naturally occurs 
whether they may not rest on Oxford Clay under Bmcombe 
Do^vn. Some idea of the probabihty of this bemg so can be formed 
by referring to the mapping of the coimtry oetween Bridport 
and Dorchester, where in three different localities, namely, East 
C'ompton, Chilcombe, and the Bredy Valley, the Upper Greensand 
is shown to rest directly upon that rock, or upon still older 
Oolitic beds. This results partly from the general dip of the 
Oolitic rocks, but especially is clue to a large intra-Cretaceous 
fault north of Abbotsbury, which has a downthrow south of not 
less than 600 feet. Evidence is not wanting that a similar 
succession may occur under the Chalk of Ridgeway. Close up to 
the Ridgeway fault a syncline introduces the Middle Purbeck 
strata near Upway, and along the fault itself there are several 
indications that the beds are turning sharply up to the north, 
or in other words, that we are approaching an mtra-Cretaceous 
anticline, hidden imder the Chalk. Thus the Portland stone 
rises to the surface in two places on the north side of this 
syncline, while the Wealden Beds of Ridgeway seem, from the 
fact that they are less highly inclined than the Chalk, to have 
had a southerly dip before the Ridgeway fold was produced. 
Moreover, the large intra-Cretaceous fault near Abbotsbury 
ranges towards BlackdoAvii, and might quite conceivably pass 
near Bincombe Down, or be replaced in that neighbourhood by 
other southerly downthrows. Taking these circumstances into 
account, we find no difficulty in supposing that the Oxford Clay 
may lie next lielow the Upper Cretaceous Rocks not far nortn 
of Bincombe Tuimel. Here, therefore, we have an alternative 
source, not only for the Oxford Clay of the " dyke," but for the 
Oxford Clay, Cvornbrash and Forest Marble of tlxe Bincombe 
inlier. 

We still have to account for the appearance of these rocks to 
the south of their sub-Cretaceous outcrop. The Ridgeway fault 
not only belongs to the same age as the Isle of Purbeck move- 
ment, but resembles it in so many essential points, that we may 
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infer that it also is a " thrust " and not a normal fault. In the 
latter case the Chalk on the north side would have sunk 
relatively to the Oolites on the south side ; but in the case of a 
thrust the Chalk nmst have been forcibly pushed over the 
Oolites, and elevated rather than siuik relatively to them, the 
movement resembling that which took place at Ballard Point, 
vnth this dift'erence only, that there Chalk was thrust over Chalk. 

In the Ridgeway thrust we have repeatedly seen that the 
fracture approximately followed the I pper Cretaceous base, 
sometimes exactly, but more often running a little above it. To 
account for the protrusion of the Oxford Clay we have only to 
suppose that a part of the fracture locally ran below the Upper 
Cretaceous base, and thait some of the floor wiis then caught up 
and carried bodily southwards with the Cretaceous rocks. This 
seems the less improbable when the softness and " greasiness " of 
the Oxford Claj are taken into account. 

If this view is correct the Kimmeridge Clay and Portlandian 
rocks ought to underlie the Forest Marble, Combrash, and Oxford 
Clay of Bincombe ; the Portlandian scarp west of that village 
keeping its course under the over-thrust mass and joining itself 
up with the outcrop east of that village. Borings would not 
improbably decide the question. 

On this theory we can dispense with the almost hnpossible 
s\'stem of faulting by which it wjus sought to account for the 
Bincombe inlier on the original map. Almost the only serious 
objection to it lies in the (listance over which the thrust mass 
must have travelled. The exact source is of course unknown, 
but it seems unlikely to have been less than half a mile north of 
the present position of the inlier. 

Porfisham. 

From Ridgeway westwards, the Ridgeway fault is suflicientlv 
illustrated by the map. The Chalk dips northwards, at high 
angles, close to the fault : the Pc^rtland and Purbeck rocks, on the 
other hand, dip south, and not, as heretofore, towards the fault. 
Westwards the strata are less folded, but the fault is considerable, 
as far at least as Portisham, where it throws Chalk and Greensand 
in succession against Kimmeridge C^lay. It dies out, however, com- 
pletely about half a mile west of Portisham, and at Abbotsbury no 
trace can be found of either fault or fold. 

(4) Thr Litton Cheney Fault. 

This, the last of the series of post-Cretaceous (listurbances within 
the area under description,* comes into existence where the 
Ridgeway fault dies out, but about ^ miles further north. Like 
the Chaklon fold, it commences as an arch in the Chalk and 
Upper Greensand, the dip on the northern side ranging up to 35^ 

* A fault and anticline at Winterlwrne referred to by M. BarroiM (Terrain 
Critac6 Sup^rieur, p. 87) does not come within the ajea. It seems to fall nearly 
into the line of the Litton Cheney fault, and is also of post-Cretaceous age. 

336 P 2 
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but it exhibits this structure only at its eastern end, near Long 
Bredy, for throughout the remainder of its course it is repre- 
sented by a fault only, by which Chalk and Greensand are thrown 
against Kimmeridge Clay and Corallian Rocks, the arch having 
been completely denuded away ; in fact the Chalk and 
Greensand dip gently southwards and eastwards near the 
fault, while the Corallian dip southwards at 30° to 45". Less 
than a mile west of Litton Cheney the disturbance dies away. 
The Kimmeridge Clay of Litton CSieney lies in a syncline, whicn 
we know to be partly of an earlier age by the fact that it does 
not afiect the Upper Cretaceous Ei)cks at Long Bredy. The 
steep southerly dip of the Corallian is, therefore, due to two 
movements, each tending to tilt the beds in the same direction. 
The fault differs from those previously described in the occur- 
rence of this southerly dip on its north side, and though the arch 
at Long Bredy resembles those caused by the post-Cretaceous 
movements, yet even here the structure can be explained better 
by normal faulting than by overthrusting. 

Intra-Cretaceous Disturbances. 

These are distinguished from all the later movements by the 
fact that they do not affect the Upper Cretaceous Rocks. The 
newest strata which can now be seen to have been disturbed by 
them are of Wealden age, but, as already mentioned (p. 132), 
there is reason to think that the Lower Greensand also was 
affected, and that the movement took place chiefly therefore in 
the period immediately anterior to the Gault. The effects of the 
disturbances are not reco^isable in Purbeck, but are suggested 
by the pronounced erosion at the base of the Gault near 
Lulworth, and become most conspicuous in the western part of 
the district. Nowhere are they better displayed than in the grand 
section at White Nothe described by Mr. Fisher in 1854,* and 
in the cliff near Osmington Mills. (Fig. 159 and Plate IX.) 

The anticline to which the tilting of the older strata in these 
cliffs is due runs bj- Osmington Mills, where the curious compli- 
cation of faults described on p. 31 occurs. It ranges a little 
north of west, and though extremely sharp at the " Mills " 
flattens out quickly westwards, but to the south and east of it a 
series of flexures can be detect<ed among the reefs of Corallian 
rocks at low water. This anticline is stm in part overspread by 
Upper Cretaceous Rocks, but denudation has made a sufficient 
number of gaps in the newer series to disclose the structure of 
the older strata to an unusual extent. Thus a glance at the map 
shows that the position of the outcrop of Portland Stone beneath 
the Chalk ana Greensand could be fixed with considerable 
accuracy anjrwhere between White Nothe and Osmington. 

The Upton syncline, which succeeds the Osmington Mills 
anticline on the north, is no less obviously of intra-Uretaceous 
age. This again is succeeded by an anticline which has already 

* Trans, Cambridge Phil, Soc., vol. ix., p. 656. 
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been shown to have existed before the Ridgeway Fault was 
produced, but which has been disguised by the energy of that 
movement (p. 221). 

The Broadway anticline,* which forms the key to the structure 
of the whole Weymouth promontoiy, falls exactly into the line 
of the Osmington Mills folds, and diners from them only in being 
a broad, flattened, and slightly-faulted arch, instead of a sharp 
crumple. The Kimmeridge Clay outcrop runs without interrup- 
tion along the northern limbs of both anticlines, and both to the 
east, near Osmington, and to the west, near Abbotsbury, is over- 
lain by nearly horizontal Upper Cretaceous beds. On the north 
it is succeeded by the syncline which was detected in the 
Eammeridge Clay near Abbotsbury and Portisham and in the 
Purbeck Rocks near Upway. 

At Abbotsbury there occurs one of the largest intra-Cretaceous 
faults of the district. It falls nearly into the line of the Ridgeway 
fault, but is a downthrow south of about 600 or 700 feet. Were 
the Greensand and Chalk displaced to nearly this extent they 
would be thrown down under tne village of Abbotsbury. On the 
contrary, as far as can be judged in the labyrinth of landslips, 
they are not shitted by it at afl. 

Following the Upper Cretaceous escarpment northwards, we 
find a fault introducir^ the Oxford Clay mto the Bredy valley, 
a syncline in the Kimmeridge Clay and Corallian Kocks at 
Litton Cheney, and another large southerly downthrow at 
Shipton Gorge, all undoubtedly of pre-Gault a^. All these folds 
and faults run approximately east and west, and very nearly 
parallel to the later disturbances, though it is possible occasionally 
to see that the one set has crossed the other obliquely, as described 
on p. 222. 

Explanation of Piatt VII. 

13. Tertiary Beds. 7' Wealden Shales, IWealden 

12. Upper Chalk. 7. Hastings Beds. J Beds. 

(12' Beleinnttella-zones). 6. Purbeck Beds. 

11. Middle Chalk. 5. Portlandian. 

10. Lower Chalk. 4. Kimmeridge Clay. 

9. Upi>er Greensand and Gault. 3. Corallian. 

8' Variegated Beds) Lower 2. Oxford Clay. 

8. Atherfield Clay. J Greensand. 1. Combrash. 

* In assigning the earlier &^e to the Broadway anticline I am compelle<l to 
differ from the late Sir Joseph Frestwich, who argned from the distrimition of 
the gravels that thin anticline and the denudation which ensued u[>on itH 
formation were of (juaternary date. (Quart. Jouni. (reoL Soc,, vol. xxxi., p. 43). 

An alternative explanation of the occurrence of the gravels alluded to is given 
on p. 200. 
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CHAPTER XVL— PHYSICAL GEOGRAPHY. 

Having noted in the foregoing chapters the principal features 
and the geological structure of tne Dorset coast, we will endeavour 
now to trace tne connection between them. We shall find that 
the denudation by which those features have been produced has 
been due to and directed by the later of the several scries of 
disturbances we have described. 

It has been showoi elsewhere* that the rivers of this part of 
England may be grouped into (1) two main lines of drainage 
following the east and west synclines of the London and 
Hampshire basins, and (2) a number of tributaries flowing 
from the anticlinal axes which separate those synclines. Thus 
the Thames and the Kennet follow the London syncline pretty 
closely from end to end, and are fed from the south by streams 
which rise in the Wealden anticline. The Frome plays the 
same part for the Hampshire basin, and though the greater part 
of the drainage-syatem of the original Frome has been destroyed 
by the sea, we may infer that it also followed the synclinal trough 
eastwards, for the Solent and arm of the sea at Spithead fall 
exactly into the position which we should have assigned to it by 
analogy with the Thames.f 

It is worthy of remark, moreover, that in both the London and 
Hampshire synclines the deepest part of the trough lies towards 
the southern margin of the Tertiary areas in consequence of the 
form assumed by all the post-Cretaceous folds, and that both the 
Thames and the Frome accordingly hug the southern sides of 
their respective synclines, iuid receive their largest tributaries 
from the long dip-slopes on their northern banks. 

The tributaries of this ancient Frome therefore were the rivers 
which flow soutli from the Weaklen anticline on the one side, and 
north from the Isle of Wight and Isle of Purbeck anticline on 
the other. Trat-ed right round, the water-parting of the Frome 
nuist have run somewhat as follows: — From the neighbourhood 
of Hastings it followed the main anticline of the Wealden area 
westwards, which throws ofl* to the south the rivers Ouse, Adur, 
and Arun. Thence it trended northwards along the anticline 
which runs near the northern margin of the Hampshire Downs 



* Geoloqy of the Isle of Wight (Memoirs of the Geological Sun-ey ), 2nd Ed. , 
p. 248. Proc. Geol. Assoc, vol. xiv., p. 406 (1806). 

t This fact was first recognised by tlie Rev. W. Fox {Geologist, vol. v. p. 452, 
1862). Subfteauently Sir John Evans came to the same conclusion from a con- 
sideration of the distribution of the gravels (Presidential Address, Proc, Geol, 
Soc, 1874-75, p. 71). 
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and from which flow the Test and the Itchen, and thus reached 
the well-knovoi Kingsclere anticHne where the Avon takes its 
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rise. Here the water-partmg touches the margin of the area 
occupied by Upper Cretjiceous Rocks, and even passes beyoDd it 
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so as to include a bit of Jurassic ground within the drainage of 
a tributary of the Frome known as the Stour.* 

The water-parting on the south side of the Frome basin runs 
by Winterborne C'oninion to the Ridgewav anticline, which it 
follows close up to its termination at Chalaon. It then strikes 
south-eastwards by East Lulworth, and West Tynehara, and so 
gains the Isle of Purbeck anticline. This it followed eastwards at 
least as far as the Isle of Wight, for the streams in that island 
have been shown to have l)een tributaries of the ancient Frome t, 
and the Swanage Brook must, like them, and like the Corfe Castle 
stream, have also flowed northwards to the Frome before the 
drainage-basin was encroached upon by the sea. 

Striking though this coincidence of water-parting with anti- 
cline appears when traced upon a geological map, it is not so 
obvious upon the ground, for though the anticlines oririnally 
formed the most elevated regions they do so no longer. In the 
majority of cases the Chalk has been denuded from the crest of 
the arch and the softer Jurassic rocks beneath exposed to waste, 
with the result that the area of greatest upheaval is nevertheless 
the area of least elevation. The degradation of the anticlinal 
region depended upon and kept pace with the deepening of the 
river-valleys, and as it proceeded the escarpments of Chalk, 
crossed at regular intervals by the transverse valleys, came more 
and more into relief. Such was the origin not only of the well- 
known features of the Wealden area with the dominating scarps 
of the North and South Downs, but of the anticlinal region of the 
Isles of Wight and Purbeck also, with their long central chalk- 
ridge fonning an exact counterpart of the North Downs. 

iSo far as we can judge, however, from the small remnants of 
this southern anticline which the sea has spared, it was both nar- 
rower and sharper than that of the Weald, for the strata tend to 
become horizontal more rapidly than in Kent and Sussex, while 
at the same time the upturn on its north side is not only far 
more abrupt, but accompanied by the peculiar faults described in 
a previous chapter. It seems possible, however, that the move- 
ments may have attained their greatest energy in the north-west 
corner of this anticlinal region (Isle of Purbeck), as they did in 



* Tliouj^li its Iwisiu ilocM not fall within the area descril)etl in the Memoir, a 
few words iiiav In* devoted to explaining this )H>cnliarity in the course of the 
Stonr. Tlic river forms a close i»anillel to tlie Thames al>ove its junction with 
tlic Kennot. as may Ik; readily seen by an insi»ecti<m of the map forming Fi^. 183. 
Vor this part of the Thames may he rcgardeil from a geological iwint of view as 
a tributary to the main line of <lraiuage which follows thesyncline, and, like the 
Stour, it rises in the Jurassic arcA far westward of the Chalk -ascarpment. Both 
rivers therefore rise in an area of little elevation and flow towards and through 
an elevated plateau. Their history is the ^ame as that of the rivers of the 
Wealden area ; they were initiated by the tilting of tha Chalk and fonued the 
means of draining tlie long din-slopes that were brought into existence Hiereby. 
Since their initiation the Chalk escarpment has receded under the influence of 
suhaerial denudation, in the case of the Stour not less than 10 or 15 miles, and 
in that of the Thames not less than 30 miles ; but the rivers retained their 
original courses. The amount of denudation performed is comparable to that 
of the Wealden area. 

t Geology oj the Isle of Wufht (Memoir of the ( Geological Survey), 2nd Ed., 
j»p. 223, '^0, ami chap. xv. 
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the north-west comer of the Wealden anticline (Guildford). It 
resulted from the narrowness of the anticline that its crest lay 
close to the synclinal axis, and the streams from it were con- 
seouently all small 

The apparently anomalous course pursued by the tributaries 
of either the Thames or the Frome is admirably illustrated at 
Corfe Castle. The area there drained consists of a strike-valley 
which has been excavated along the outcrop of the Wealden and 
Purbeck strata, and which leads without mterrujption down to 
the sea, both eastwards and westwards. The brooks nevertheless 
turn northwards, traverse the chalk-range in two closely adjoin- 
ing defiles, unite in the Tertiary plain beyond it, and so join the 
Frome. They form therefore an exact counterpart of the rivers 
of the Weald, which also leave the obvious route to the sea along 
the low Wealden area and turn either north or south across the 
chalk-plateau.* They began to flow when the chalk-arch was 
intact, and once established in their courses retained and 
deepened them, thus providing egress for the material denuded 
from the anticUnal region. 

The crest of the Ridgeway hills lies on the north side, but quite 
close to the "crest of the Ridgeway anticline, denudation not 
having yet sufficed to cut back the chalk-scarp so far as in either 
the Weald or the Isle of Wight. Here, therefore, the most pro- 
minent physical feature nearly coincides with the water-partmg. 
The streams flowing south from it pass over Jurassic rocks to 
Weymouth Bay, and it is interesting to note that they cross and 
miite ignore the sharp folds into which those rocks have been 
tnrown. These folds, as we have seen, were fonned at an earlier 
age than the Ridgeway and Isle of Purbeck anticlines, and what- 
ever inequalities of surface they produced were planed off' before 
the deposition of the Gault, and played no part in determining 
the courses of the modem rivers. 

The streams thus thrown off* by the Ridgeway anticline may 
be reasonably supposed to have united into one fine of drainage 
in the area now occupied by Weymouth Bav, and to have 
reached the sea somewhere between White Notne and Portland 
Island. This island is the sole remnant of an escarpment which 
must have fringed the Weymouth anticline on the south, and 
which, judged by the strike of the rocks on Portland, must have 
run direct irom the island to White Nothe. Somewhere, however, 
the escarpment must have been breached by fluviatile erosion to 
allow the escape of the water of the eastern end of the Weymouth 
anticlinal region to the sea, and it was by the widening of this 
breach and by marine erosion of the softer strata behind it that 
Weymouth Bay came into existence. 

The form of the ground on its northern bank suggests that 
the " Fleet River " also flowed into Weymouth Bay, in which 
case it must have separated Portland Island from the mainland, 
but we have insufficient data for speculating on the form of the 

* W. Topley, Geoloqy of the Weald (Memoirs of the Geoloeical Survey). The 
analc^ between the urainage-systems of the two areas was nrst noticed by Mr. 
W. Fi.*Hudleston in 1882.— Proc. Geol, Assoc, vol. vii., p. 379. 
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land that lay south of the Chesil Beach. Near Abbotsbury we 
reach the water-partmg of this southward and eastward running 
drainage-system, and tind the streams all trending southwards 
and westwards. 

We have seen that the features of the Dorset and Hampshire 
coast were due firstly to the subaerial denudation of an anticlinal 
region analogous to the Wealden area, and secondly to the partial 
destniction of that region, and the invasion oi the synclinal 
region north of it by the sea. Access to the syncline by the 
sea was no doubt first gained by way of the estuary of the 
ancient Frorae (or, as Sir John Evans called it, "tne River 
Solent "), which must have lain somewhere east of Spithead ; 
but as denudation proceeded the deepest of the transverse valleys 
made by the southern tributaries of the Frome became available, 
and by the widening of one or more of these a portion of the 
southern water-parting, still recognisable in the Isle of Wight, 
was separated from the main land. The destruction is still pro- 
ceeding, and were there a transverse valley on the west side of 
the Isle of Purbeck* the insulation of that tract and the produc- 
tion of an exact counterpart of tho Isle of Wight would be merely 
a matter of time. 

The exact date at which Purbeck was separated from the Isle 
of Wight cannot be fixed, but the sequence of events seems to have 
resembled that which led to the insulation of Barry Island on 
the coast of Glamorganshire. There the sea, after encroaching on 
an estuary, broke across the water-parting and insulated a portion 
of it. The irruption was the direct consequence of a gradual 
subsidence of the land of not less than 55 feet, and has been proved 
to have taken place in late Neolithic times, the evidence consisting 
in the existence of submerged land-surfaces and peat-beds, ana 
the occurrence in one of the latter of a polished flint-implementf 
Similar submerged peats have been revealed from time to time in 
many parts of the coast, and recently in the Southampton 
estuary, where also there occurred Neolithic remains.^ The in- 
sulation of the Isle of Wight therefore cannot be of later, though 
it may be of earlier date than Neolithic times, but it was of 
course long subse(iuent to the initiation of the river-system of 
the South of England. 

This system we have shown to have been the direct outcome 
of earth-movements which were renewed from time to time 
from the Eocene up to an early Pliocene period. That any 
physical features can have survived through the whole of the 
Tertiary Epoch is scarcely conceivable, and we know, moreover, 
that the most energetic movements took place in post-Oligocene 
times. On tho other hand, that the movements had been 



• The stream known as Luckford Lake almost effects the breach required 
to complete the resemblance to the Isle of Wiplit. The aljsence of a more im- 
portant tributary here is due to the influence of the lUdgcway disturbance, for 
the water-parting leaves the Isle of Purbeck anticline at this point to cut across 
countr>'^ to Ridgeway. 

+ Quart, Journ. (rrol. Sor., vol. lii. (1896). p. 474. 

t T. W. Shore, licp. Brit. Assoc, 1888 (Bath), p. 672, and Proc. Hampshire 
Field Club, No. 3, p. 43 (1889). 
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completed before the Pliocene period closed, seems proved by the 
absence of any Pliocene beds in the Hampshire and London 
basins.* 

The mode of occurrence of the Plateau gravels, deeply denuded 
as they have been, proves that the rivers had already been estab- 
lished in their present courses, for these deposits frequently 
run along, and down the sides of valleys, which closely coincide 
with the valleys of the present day.f They mark, therefore, a 
stage in the excavation oi the valley-system, out not its initiation. 
We may infer then that the system first came into existence in 
post-Oliffocene times, that its excavation was temporarily inter- 
rupted during the submergence indicated by the occurrence of 
Phocene marmc deposits at a hi^h level (Lenham, &c.), but that it 
was subsequently renewed, and is still in progress along the lines 
originally due to the post-Oligocene disturbances. 



* C. Reid, Pliocene DeposUs of Britain (Memoirs of the Geoloirical Survey), 
1890, p. 69. 

t A fact noted by Mr. Codrington in his a<lniirable account of these depoeiti*, 
Qiiart. Joum. Geol. Soc.^ vol. xxvi., p. 528 (1870). 
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CHAPTER XVIL— ECONOMIC GEOLOGY. 

Building Stories, 

Though most of the Jurassic Uniestones have been usccl locally, 
the only building-stones of any value are those obtained in the 
Portland and Purbeck formations. Tlie Portland Stone is still 
extensively quarried on Portland Island, and was fonnerly 
worked at Portisham and Upway, but more energetically in the 
cliffs between the St. Alban\s and Durlston headlands, where it 
was connnercially known as " Purbeck-Portland." The Lower 
Purbeck limestones have been ciuarried at Portisham, but become 
worthless in the Isle of Purbeck, where, on the other hand, the 
Middle Purbeck stone-bands have been in requisition from time 
immemorial. The ITpper Purbeck division ftimishes the well- 
known " Purbeck Marble," or Pf(i«/</u?a-Umestone, which takes a 
high polish, and has been employed for columns and other 
interior work m many cathecfrals. Though recognisable at 
Mupe and Worbarrow Bays, the band has not been worked in the 
western part of the Isle of Purbeck, but from near Swanage to 
Kingston the old quarries are almost continuous. It has oeen 
employed of late years in the interior of the new church at 
Kingston. For a detailed account of the composition, durability, 
and employment of the Purbeck and Portland limestones, the 
reader is referred to " The Jurassic Rocks of Britain " (Memoirs 
of the Geological Survey), vol. v., chap. xvi. (1895). Analyses of 
the Portland Stone are given in vol. ii. of the Memoirs, part 2, 
p. 691 (1848). 

Oni amen hi I Sfmi es, 

Septaria from the Oxford Clay of Radipole Back Water, when 
cut into slabs and polished form suitable tops for fancy tables. 
Agates are picked up on the Chesil Beach. 

Rodil Metul. 

The princij)al local sources of road-metal are the Plateau Gravel, 
the angular flint-gravel of the chalk-downs and the Tertiary (Bag- 
shot) gravel of Blackdown and Bincoml>e, but the LTpper Chalk 
has been so nuieh hardened along the Isle of Purbeck fault as to 
form a fairly durable limestone-metal. The Forest Marble and 
the refuse from the quarrying of Portland and Purbeck limestones 
are also used locally, but the principal roads are mended with 
stone brought from a distance. 

Limey Marly and Cement 

Most of the limestones from the Chalk down to the Forest 
Marble have been locally burnt for lime, but the iirst-named more 
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extensively than any of the others. The pits in the upper beds 
of the Chalk in the Isle of Purbeck yield both road-metal and 
Umestone suitable for burning ; most of those in the lower beds, 
on the other hand, have been opened in the Middle Chalk which 
has been burnt, and in the Chalk Marl which used to be spread 
upon the land, but is seldom employed for the purpose now. 
Tne Chalk of the downs from Lulwortn to Dorchester and west- 
wards has not been similarly hardened, and is used chiefly for 
burning. 

Cement has been manufactured from the Behvu) Itellu-Msirl 
of the large quarry near Church Knowl, from Lower Purbeck 
limestones at iJpway, and from the argillaceous limestones in the 
Kunmeridge Clay of Hen CUff (p. 55);* foniierly the Broad 
Bench stoneband in Kimmeridge Bay was employed for the 
same purpose. The more argillaceous limestones form a natural 
hydraulic cement when burnt, but others require to be mixed 
with clay in suitable proportions. 



0yp9um and Alum, 

Gypsum occurs in the Lower Purbeck strata of Durlston 
Bay, and was once worked to a limited extentf It occurs, 
however, in incontinuous masses of no great extent, and though 
lumps fall out on the shore it is no longer collected, except for 
occasional use in rockeries. 

Alum was obtained from Kimmeridge Clay in the early part 
of the last century, as mentioned on p. 54, and from the spoil- 
heaps of the Tertiary Clays near Corfe Castle (p. 192). 



Pho.9p}iafic Nodules, 

Casts of fossils in phosphate of Ume occur everywhere in the 
Chloritic Marl, and less abundantly in the Upper (jreensand, but 
have never been worked. The percentage of phosphoric acid is 
not high, and the extraction of the nodules would be costly. 
Similar nodules are found in small quantities in the Kimmeridge 
Clay and Portland Stone, according to Mr. Woodward.} Buck- 
land records coprolites in the Corallian Oolite at Osmington.§ 

Brick Clay. 

The Oxford Clay is almost the only source of bricks in the 
Weymouth area ; the mottled clays in the Wealden Beds have 
been used near Swanage, and the Heading Beds at Broadmayne 
and Winfrith. The well-known pottery clays in the Bagshot 
Beds of Corfe are described on p. 192. 



* B. Green, Kimmeridge Shale, its Origin^ <t'C., 1886, p. 21. 
t See aho EnglefieldV Isle of Wight, p. 19. 
X Jurassic Rocks of Britain, vol. v., p. 322. 
f Trans. GeoL Soc.f sen 2, vol. iii., p. 232. 
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Iron Ore, 

The Abbotsbury Iron-ore, described on p. 39, has been tried 
but never worked. 

Oil Shales, 

The Kimmeridge "Coal," though still used as fuel in the 
village, has not been profitably worked for export of late years. 
The older workings are confined to the neighoourhood of Hen 
Cliff, but the same or a similar seam has been proved in a shaft 
and several bore-holes at Portisham by the late Mr. Manfield. 
The various uses to which the shale has been put are described 
on pp. 53, 54. 

Princ'qml Springs, 

Ullwell; a copious spring from the Lower Chalk north of 
Swanage, used for the supply of that town. 

Studland Bay ; in the foreshore of Upper Chalk on the south 
side of tne bay. 

Blashenwell; this spring from the Purbeck rocks formerly 
deposited calcareous tufa (p. 210). 

Church Knowl, half a mile west of; from the base of the Chalk. 

Worbarrow Bay ; chalybeate springs in the Lower Greensand. 

Arish Mell, south of Last Lulwortn ; from vertical Upper Chalk, 
about 20 feet above sea-level. 

West Lulworth; copious springs at high- water mark in the 
north side of the Cove, and a spring with a minimum out- 
flow of 200,000 gallons a day from the Chalk 300 yards 
further west and 40 feet above sea-level. 

Ringstead, Spring Bottom near ; copious, from base of the Chalk. 

Osmington Mills, 400 yards north of; from Upper Greensand. 

Sutton Poyntz, Spring Bottom near; copious, from Middle 
Chalk ; used for the supply of We3m[iouth. 

Galton, near Owermoigne ; copious, issuing from Reading Beds, 
but probably having its source in the Chalk. 

BroadmajTie, half a mile east of; at junction of Chalk and 
Reacting Beds. 

Upway; copious, from base of Portland Stone; knoAvm as the 
Wishing Well. 

Radipole Spa; a medicinal spring containing 34 grains per 
gallon of chloride of sodium.* 

Portisham ; copious, from the Ridgeway Fault. 

Little Bredy, half a mile south-west of; from the Upper Green- 
sand. These springs are said to "break" simiutaneously 
with the " wherry " at Winterborne Abbas.t 

* Trans. Geol. Soc, ser. 2, vol. iv., p. 49. Exnlanation of Plate. 

t *'The Bpring [of the Winterborne] is, by tiie country people, called the 
Wherry, and is Raid to burst with great noise, generally about Novenil)er, 
sooner or later, as the season is more or less rainy ; for in dry seasons it has 
been known not to break out for three or four years together. . . . It is 

fenerally dried up soon after Midsummer, except the season be wet.** — 
[utchin'^8 History of Dorset, 3rd Ed., 1803, vol ii., p. 196. 
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Little Brody, Bride Head ; from the top of the Upper Green- 
sand. The lowering of the water in the lake at Bride 
Head is said to aftect the flow from the Portishani Spring. 

Long Bredy ; copious, from the base of the Chalk. 

Litton Cheney ; from the Upper Greensand ; used for the supply 
of Bridport. 

Do., 250 yfioxis north of the Church: from the fault between 
Chalk and Corallian rocks. 
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Only those fossih figured in the text are entered. 



Abbey Barn, 37. 

Abbotsbury, the Cheail Beach at, 203, 
205, 206, 209 ; chert, 148 ; Corallian, 
35-40 ; drainage, 234 ; disturbances, 

35, 59, 226, 229 ; Forest Marble, 7 ; 
gravels, 198, 199, 208 ; iron-ore, 24, 
35-40, ^8; Upper Cretaceous Ro<*ks, 

36, 159, 160. 
Adur, R, 230. 
Abates, 236. 
Alatia trifida, 17. 
Alum, 53, 54, 93, 192, 237. 
Ammonites alternanSy 48. 

arbustigernSt 6. 

Bakerup, 17. 

biplcx, 50. 

ealloviemiSj 17 ; zone of, 16. 

cordaiuSy 19 ; zone of, 16. 

crenntus, 18. 

Deshayesiy 137. 

discus, 11. 

Dvncani, 18. 

eudoxvSj 50. 

tjfigantettSj 61. 

inflatus. See A , rostrat us. 

Jason f 18. 

Kamigi, 17. 

Lambertij 18. 

nmcrocephahts, 11. 

7nodiolariSf 17. 

orncUuSf zone of, 16, 21, 22. 

perarmatusy 25; zoneof, 24. 

pliratilis, 25 ; zone of, 24. 

rhotomagensisy 163. 

rostratnsy 146 ; zone of, 
143, 159. 

subcontract uSy 6. 

varianSy 163. 
Andrews, Rev. W. R., on Purbeck 

Betls, 73, 74, 81. 
Anticlines, denudation along, 232-234. 
Apiocrinus Parkinsoni, 9. 
AptieUy age of the, 76. 
Aptychus {Trigonelllt 's) latus, 50. 
Aquilonian, age of the, 74. 
Aroorescent markings, 77, 78. 
Archwoniscus Brodieiy 88. 
Arish Mell, Chalk of, 176, 177 ; Spring, 

238 ; Tertiary I^s, 193. 
Armstrong, Prof. H. E., 214. 
Arun, R., 230. 
Ashey, fault at, 214. 
Askerswell Downs, 190. 
A starts hartwellcfisisy 50. 
Atherfield Clay, 133; of Punfield, 
133-136 ; Corf e Castle, 139; Wor- 
barrow, 140 ; fossils, 141, 142. 
Austen, Rev. J. C, 210. 
Ainada ecJiinntUy 12. 
Avon, R., 231. 
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Backwater, Oxford Clay of the, 20, 21, 
236. 

Bacon Hole, 68, 99-101. 

Baglake Farm, 46. 

Bagshot Beds, 148, 191, 193-196 ; over- 
lap by, 194-196, 213, 214 ; pottery- 
clays of the, 191, 192, 237. 

Ballanl Down, 1. 

Ballard Point, the Chalk of, 162, 164, 
167-172 ; fault at, 214-217, 226, 227. 

Barnes, Rev. W., 225. 

Barrois, C, on Chalk, 162, 165, 166, 
168, 169, 170-172, 174, 177, 178, 183- 
187, 190, 214 ; Chloritic Marl, 162 ; 
Upi>er Greensand, 143, 149, 153-155, 
158 ; zones, 143, 165, 166. 

Barry Island, 234. 

Barytes in Purbeck Beds, 95. 

" Base Bed," 114-117 ; structure of the, 
63. 

Battle Abbey, 73. 

Bat^s Head, 181, 220. 

Beckles, S. H., on Purbeck Mammals, 
87,96. 

" Beef," 77, 93. 

BelefinnitellfFy zones of, 166, 170, 183, 
187. 

Belemnitella-m&rly 237. 

BeleinniteUn mucronatOy 165 ; zone of, 
161, 169. 
„ plena, 163; zone of, 162, 

166, 167, ifl, 174-181, 186, 219. 

Beleinnites abbreinatns, 25. 
hastatuSy 19. 
jaculuniy zone of, 75. 
lateralis, zone of, 75. 
minimus, 144. 
(hreniy 19. 

plcnus. See Bclcmnitella 
plena. 

BendiflF. See Bincleave. 

Berry Knap, 14. 

Bincleave, 41, 42. 

Beds, 24, 29-34, 41, 42, 46. 

Bincombe, disturbances near, 222-227 ; 
Chalk, 162, 188 ; Purbeck and Port- 
land Stone, 69, 70, 108; Tertiary 
outlier, 194, 195 ; Upper Greensana, 
159 

Bimion Hill, 2. 

Bison, 198. 

Blackdo>\'n, Chalk of, 164 ; fault, 226 ; 
Tertiary Beds, 195, 196. 

Blackdown (Devon), fauna of, 147, 155. 

Blacker's Hole, 65. 

Black Head, anticline of, 32 ; Corallian 
Rocks, 32; Kimmeridge Clay, 58 
Oxford Clay 19. 

Black Rocks, 152. 

" Blackstone," 52-59 ; on Portland, 120. 



>» 

a 
» 

ii 



270 



INDEX. 



lilake, Kev. I'rof. .f. F.. on ComlUan 
Kock.s, 2H, 24, *29, 3;"), 37-.'%), 42-44, 
46 ; Kiiniueridge Clay, 51, 52, 55,56, 
GO ; Portlandian, 62, 67, 12l», 121 ; on 
Purl)eck BcmIs, 72, 85. 

Blashenwell, Marble lietls near, 106 ; 
spring', 238 ; tufa, 210, 211. 

Blind Cow Rf)ck. 68. 

Boar, 109. 

liollington Farm, 173. 

Bos, 199. 

Boulogne, Purl)eck Be<ls of, 79. 

liourguetia Hriata, 25. 

Bournemouth, Tertiary Beds of, 194. 

Bnwlford (May, 6. 

Bran«ly Bay, 56. 

Jiranksea Island, 192. 

Bran Le«lge. 29. 

Breociation of Purbeck lieds. See 
'^ Broken Be«ls.'' 

Bredy Hill, 8, 10. 

Bre<iy Vallev, Oxfonl Clay of tbe, 
226. 229 ; springK, 238, 239. 

Brick-making, 193, 237. 

Bri«ie Hea<l, springs at, 239. 

Bridport, l)ea<'li near, 203, 208 : Com- 
ImiMli, 15 ; water-supply, 239. 

Brimstone Ik>ttom Barn, 18J. 

Bristow, W. H., on Bineomlie, 223; 
the Chesil Beach, 206; Purbeck 
Be<ls, 91, 94, 96, 99, 102, 103, 108 ; 
Hailed Beach, 201. 

Brixton anticline, 214. 

Broad Bench, 56. 

Broadmayne, 187, 237; spring near, 238. 

Broadway, anticline of. 200, 201, 22?) ; 
Corallian Be<ls, 35 ; gravel, 198. 

BrcKlie, Kev. P. B., on I*urbe<rk Beds, 
87. 

Brodie, W. R., on Cot rote uteris, 52 ; on 
SjKilaeotheritttfi, 87. 

'^ Broken Be<ls," 80-82, 9()-98, 100-103, 
108, 109; on Portland Islaml, 116, 
118. 

Bronkham Hill, 196. 

Buckland, Bev. Prof. W.. on Corallian 
Be<ls, 33, 37 ; disturbances, 214 ; 
Kimmeridge ( 'lay, 57, 58 ; Iguant>- 
don, 122 ; phosphates. 237 ; Port- 
landian, 112; Oxford Clay, 21 ; un- 
conformity of I'pjier ('ret»iceous 
Rocks, 15(). 

Buckland Ripers, 14. 

Bucknowle House, 197. 

Budleigh Salterton i)ebbles, 198, 201, 
202 207. 

Building-stones, 93, 99, 105, 109, 114- 
118,236. 

Bull Roi-k. 68. 

Burning CliU", 57, 58. 

Burton Bradstock, 5, 8, 10 ; Mere, 205 ; 
l)each near, 205. 

Burton Church, 106 ; Chalk-pit, 183. 

Byle Brook, 2. 

Calcareous tufa, 210, 211. 
Calcite in chalk, 167,215. 
(^alf Rock, 68. 
Camden on the Chesil Bc^u^h, 205. 



Camenm, A. C. G., on oil-shale, 59. 

i'amloufi MantcUi, 1:J4. 

Canliiim dis^imiie, 61. 
,. Hti-uitidumy 50. 

(^'arruthers, W., on a cuttle-lione, 89. 

Carstone, 76, i:i5, 136, 139, 140, 151-153, 
157. 

Carter, H. J., <m sponges, 147. 

Castleton, 120; pier, 119. 

CatopyyuH roluuwmnwty 145. 

Cement-making, 55, 106, 109, 174, 237. 

Vcriihium jt^rfJnndinwiy 60. 

"Chaff-holes," 115, 116. 

Chalbury, 69, 107, 222. 

Chaldon, anticline at, 183, 187. 221. 
222 ; gravel, 197 ; l^irbeck Be<l*», 
106 ; Vpiier CretaceouH Rocks. 159 ; 
waler-jMirting, 232 ; Wealden, 130, 
131. 

Chaldon Down, syncline of, 186, 187. 

Chalk : Abbotsbury, 36 ; Ballard, 166- 
172 ; liincomlje, 162, 223, 225 ; Black- 
down, 164 ; Coombe Keynes, 183, 
184; (orfe, 162, 173-175; Long 
Bre«iv, 162, 189-190; Luhvorth, 164, 
178, 183; Moign's Down, 159, 222; 
.Mui^e Bay, 177, 178 ; (>8raingtoii 
Mills, m; Ridgewav, 187-189; 
White Nothe, 184-187 ;*WorbaiTDw, 
175-177 ; thickness of, 162, 164, 166, 
172 ; zones, 161, 162, 165, 166. 

Chalk, Downs, height of the, 1. 

Chalk Escarpment, direction of the, 
212 213. 

Chalk MaVl, 161, 155-157. 

Chalk Rock, 161, 162, 167, 171-179, 
181, 182, 184, 185, 188, 189, 219. 

Chalybeate springs, 140, 238. 

Chapel Coppice, 37. 

Chapman's Pool, 52, 211. 

Chene Watem-orks, 119. 

Chert, in Portland Beils, 107, 108, 109, 
114, 119; Purlieck Beds, 79,80, 83, 
103 ; Tertiar>' Beds, 194, 196, 213 ; 
rpper (Jreensand, 144, 147-149, 151- 
153, 157, 158, 1(50 ; oolitic. 63, 64. 

Chesil Beach, 3, 203-210. 

Chichester svncline, 212. 

(Mnckerell, 13, 15. 

Chilcombe, Chalk, 162, 190 ; Conibrash, 
13, 15 ; Fore«it Maride, 8 ; Oxfonl 
( 'lav. 22. 226. 

Chisw'ell, 203. 

Chloritic Mari, lUillard Cliff, 107 ; 
Chaldon, 187 ; Chilcoml*, 190 ; 
Corfe, 174 ; erosion below, 161, 102, 
190 ; Litt<m Cheney, 189 ; Lulworth, 
152, 178; Mupe' l^y, 152, 177; 
phosphates in, 190, 237 ; Ilouncl 
l)own, 173 ; White Nothe, 155, 185, 
18(). ; Worbarrow Bay, 176. 

Church Knowl. 2:^7 ; spring near, 238. 

( 'idariJi Jtoriffnii ma. 27. 

Ci(fftn.s S til if hi, 27. 

Cinder Bed, 9(), 5)9, 103, 106, 109, 110, 
218, 223, 224. 

Clarke, Rev. W. B., on the Purbeck 
Fault, 214, 215. 

ClavelPs Hard, 53, 54, 55. 
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Clavell's Tower, .m. 

riavell, Sir W., 54. 

Claxhy Iron ore, 32, 74. 

(:lay HoiKJ, 120. 

Clay-witii-rtinti*, 197. 

Clav-pits Lane, 193. 

Clay-niUs, 237. 

Cleveland Iron-ore, 39. 

Cliff End, l)ea(di at, 2a"); Forest 

Marble, 15. 
Cliff Field Qiiam-, 65. 
" Coal " in Kimnierid«re Clay, 52^ 59, 

120, 238. 
Coal -money, 53. 
C'oast-Hcenery, 3. 
Co<lrington, T., on j^ravel, 235. 
Comb Woo<l, 193. 
Como^srris irradi/tns, 27. 
Compression of stnitn, 179-181, 218- 

220. 
Conipton B*iy, 136. 
Concretions, 30. 
Convict Quarrj', 114, 117. 
Conyl)eare, ReV. W. I)., on Corallian, 

2:^ 24 ; Purl>eck, 72 ; the Purbeck 

Fault, 214, 215. 
Conygor Hill, 187. 
Coode, Sir J., on the Cliesil Beach, 

204, 206, 208. 
Cooml>e, 106. 

Coombe Keynes, 183, 184, 193. 
'• Coral Bed," 29, 32. 58. 
Corallian liocks of Abbotsbury, 35-40; 

Broa^lway, 35 ; coprolites in, 237 ; 

Litton Cheney, 46 ; orij(in of the 

name, 24 ; Osniin^ton, 29, 35, 228 ; 

relations of, 24 ; Kingsteiid, 28, 29. 

58 ; Weymouth, 40 46 ; zones of, 24. 
Corhift ron'Kffafa, 138. 
Corbula nlnfa^ 87. 
Corbuluy sp., 87. 
Corfe Castle, 2, 233; Chalk of, 162, 

168, 169, 173; gravel, 197, 198; 

Lower Greensand, 126, 127, 139-141 ; 

Tertiary Beds, 191, 192, 237 ; Upi)er 

Greensand, 151 ; Wealden, 126, 127. 
Corfe Common, 126. 
Corn])rash, thickness and relations, 10, 

1 1 ; Ablx)tsbury, 36 ; Bincoml>e, 

223 227 ; fossils of, 15 ; Rifljjjewav, 

22; Uodden, 14; Weynumth, 13, 14. 
Cornstones, 82. 
Corton, 35, 62. 
Coryates, 59, 62. 
Cotham Marble, 77, 78. 
Cow Corner, 176. 
(;ow liw^k, 68, 220. 
Crackers liock, 136. 
Crocodiles in Purbeck Be<ls, 88, 89. 
Cromer Forest Be«l, 82. 
Crook Hill, 15. 
" Crow's Nests," 84. 
Crushed flints, 169, 179, 215, 219. 
Crush-planes, 219. 
CueuUcea glabra^ 145. 
Cuttle-bone in Purbeck Be<ls, 89 ; in 

Kimmeridge Clay, 52. 
Cifraderndra. See ManieUUt. 
CycAds, 84, 90. 



Ctffrt'ldra granulosa^ 88. 
Cgpridva pnnetatn^ 88. 

,, npiuigera, 123. 
Cgprifia elongata, 61. 
Cijpi'i^ cornigera, 124. 

,, purbi'cki'nJitus, 88. 
Cffvena mcififi, 87. 
(.UftlHi'ra rugtmty 61. 

Ihtroaaunui. See Ge^^Sfiurus. 

Damon, R., on Weymouth Beiich, 210 
on Corallian, 23,* :^ ; Forest Marble; 
7: Fuller's Earth, 5; j^^ravels, 199; 
Oxfor.l Clay, 20; Portlandian, 62, 
114, 120; pottery -clay, 192; Pur- 
iKJck fossils, 89 ; raised l)each, 201 ; 
septaria, 20, 21, 236; Upi)er (Green- 
sand, 157, 158. 

Dancin^^ Ledjjre, 63-65, 90. 

Decalcification of limestones, 46, 110, 
147, 158. 

Decompose<l chalk, 158, 193, 194. 

Deer, 199, 200. 

De la IJeche, Sir H. T., on Burning 
( 'lifl*, 57, 58 ; Corallian, 23 ; iron-ore, 
37 ; Portlan<lian, 112; Purlieck 
Fault, 214 ; Oxford Clay, 21 ; un- 
conf< rnuty below the Gault, 156. 

Dnital'ntm aernt^atum, 144. 

Devonian limestones, compared to the 
*' broken bands," 81. 

Devonshire, (iault an<l Greensand of, 
143. 

I)irt-be«ls, 90, 95-97, 102, 103, 107-111 ; 
in Portland I., 115 119; erosion 
beneath, 117. 

DisinfecUint -from Kimmeridge Shale, 
54. 

Doggers, 30, 33 35, 4<). 

D'Orbigny, A. D., on Corallian, 24. 

Dorchester, 108. 

Dowerfield Farm, 160, 189. 

Downshay. 105, 106, 126. 

Dniinage-systems, 2, 200, 201,230 235. 

Dungy Head, Chalk near, 179 ; faults, 
1.30. 219 ; Portlandian, 62, 68 ; 
'Purlteck Beds, 104 ; Upper Green- 
sand, 152 ; Wealden, 129, 130. 

Durdle Door, " broken bands " near, 

80 ; (romi>ression of strata at, 179- 
181 ; faults*, 216, 219, 220 ; Portlan- 
dian, 68 ; Purbeck Beds, 104 ; I'jiper 
(ireensand, 152-155, Wealden, 130. 

Durlston Bay, 89, 91-97, 237. 
Durlston Hea<l, " broken bands " at 

81 ; faults, 64, 92, 96 ; Portlandian, 
62, 64, 92 ; Purljeck, 78, 81. 

Duvillier, M., on analyses of chalk 
169, 172. 

East Chaldon, Upper Greensand, 159 ; 

Wealden, 131. 
East Compton, Oxford Clay, 226 ; well 

at, 23. 
East Fleet, Combrash, 13, 14 ; Oxford 

(lay, 21. 
ICastcm, 105, 112, 113, 119. 
Krhinobris8Us rluniruian^, 12. 
„ snttafujff 27. 
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Hrhinoconuji suhrotumfwi^ 164. 

Echinororys vulgaris^ 16.3. 

Etlboro' Quarry, 65. 

Eginont Point, 52. 

Elephant, 198, 190. 

Elworth, 88. 

Emniit Hill, 2 ; Kinimeri(l«jfe Clay, 52 ; 
l»ortlanaian, ()8, 67. 

Enconilie, gravel, 198 ; Portlandian 
67. 

Eocene Beds, 191-190, 212 ; 

Erosion, l)elo\v the Chloritie Marl, 161, 
162, 190; ])elow the Gault, 139, 
143, 151-158. 221, 226, 228 ; l)elow the 
Dirt-beds, 117; V)elow the Lower 
(Jreensand, 132, 136. 

Evans, Sir ,J., on the Solent, 230. 234. 

Exoffifra hritufrufdUft, 61. 
,, ronU'd, 145. 
,, iKoiff, 26. 

slfiKftfft, 137. 
„ rinjuhfy 50. 

Eype, 8. 

Faults, a<re of the, 212-214 ; near Ab- 
Uitsbury, 7, 35, 38, 229 ; Chahlon, 
159, 221, 222; Durlston I5av, 95; 
Durlston Head, 64, 65, 92, 96 ; Kini- 
nieridge, 51, 54-56, 221 ; IJtton 
Cheney, 46, 159, 189, 227, 228 ; Lul- 
worth,* 129, 130, 152, 179-182, 217- 
221 ; Osmin^rum Mills, 30-32; Wey- 
mouth, 13, 14, 19-21 ; Winterborne, 
189. See also un«ler Purlieek, 
Kid^eway and Hingstead. 

Fen-land, 16. 

Ferruginous Sands, 136. 

Fisher, Rev. O.. on Ajnorrlnuft^iS \ 
'^beef," 93; Bineombe, 223 225; 
"broken bands," 81, 82, 103 ; Ohesil 
Beach, 206. 207; fissures, 114; 
Iqwniodon, 122 ; on Purbcck Beds, 
94. 95, 108-110, on Kidgeway, 22, 
132 ; Tertiary lieds, 195 ; on uncon- 
formity Inflow the (iault. 156, 228. 

Fishes in Purbeck Beds, 89, 91, 93, 94, 
109, 110. 

Fissures, 112, 114, 119. 

Fitton, Dr. W. H., on lissures, 114; 
Kiinmeridge Clay, 52, 60 ; Lower 
(Jreensand, 136; Portlandian, 62; 
Purbeck Bwis, 73, 90, 91 ; Pnrl eck 
trees, 84 ; Punlield, 133. 

Five Marv's, 131, 187. 

Fleet. Corallian of the, 44-46 ; Corn- 
brtisb, 13-15; Forest Marble, 7, 14 ; 
Fuller's Earth, 5 ; gravels, 198, 207, 
208; origin, 2<>3-2t)7, 233; Oxfonl 
Clav. 21. 

Flew's Pit. 116, 117. 

Flints, crushing of, 169. 179. 215. 

Flint-tlakes, 211. 

Flower's Barrow, I ; Chalk of. 175- 
177 ; gravel. 197. 

Fluoride of calcium, 95. 

Forbes, Pr(»f. E.. on Chloritie ^Larl, 
187 ; Pnrljeck Beds, 73, 86. 89, 90, 
108. 

Fordham, H. (»., on Chloritie Marl, 



162 ; on ITpper Greensand, 149, 150. 
Foreland. Sec Handfast Point. 
Forest-beds in the Purbeck, 72, 81-85 

103. 
Forest Marble, 5-10, 14 ; foRsils of, 9, 

10 ; thickness, 7 ; as road-metal, 7, 

236. 
Fox, Kev. W., on the Solent, 230, 234. 
Frenchman's Ledge, 29. 
Friar Wa«ldon, 110, 188. 
Fro<lingham Iron-ore, 39. 
Frogs in Purbeck lieds, 88. 
Frome, R., drainage of the, 2, 230- 

234. 
Fuller's Earth, 5, 6, 8, 36. 
Fuller's Way. 38, 40. 
FullonLan. "♦SVr Fuller's Earth. 
Furzedown, gravel of. 198, 2t)7 ; Oxford 

Clav, 21. 
Furzy Cliff, 20. 

(fatl Cliff, 2 ; Kimmeridge Clav of, 56 ; 

Portlandian, 62, 63, 68; l*ur]>eck 

lie<ls, 90, 97. 
(lalton, spring near, 238. 
(Jault, of Lul worth, 152, 155 ; Pun- 
lield, 149, I.jO ; thickness, 144, 100 ; 

unconformity below, 76, 77, 129-132, 

139, 140, 143, 151-158, 221, 226, 228 ; 

White Nothe, 1.^)5-158; Worbarrow, 

151. 
Gaulter's Gaj), 55, 56. 
Geosnurus {iJncofta tints) muximus^ 48. 
(jtrcillia ((twejhs', 138. 
(rfrrillia arictt/olflcs, 26. 
(ilacial action, 199, 207. 
Glauconite, 136, 144, 146, 147, 161, 188- 

190. 
(^(Mllingston, 126. 
Gcxlwin- Austen, R. A. C, on Punlield, 

133. 
Go(kI, F. Mason, 3. 
(^onvell, 160. 
(iouhl's Bottom, 119. 
(iravels, 175, 197-211,236. 
(Jreen, B., on Kimmeridge Shale, 237. 
Green Hill, 20. 
Greenhill Barton, 69, 108. 
(ireen N(Mlules in I^ower Chalk, 167, 

172. See also Chalk Rock. 
Gn'ss'h/a perer/rina, 1 1. 
(irev ^Vether^^, 193, 196, 199, 200. 
(iroveCIitr, 114. 
Grove Farm, 107. 
(ri'i/p/ifrn hilfihatn. 17. 
drintlnia dihitntd, 19. 
(Juildford. anticline, 212. 
(;yi»sum, 95, 99. 237. 

Ham Cliff Xrr Redcliff. 

Hammerdon Hill, 22. 

Ham])shire Basin, drainage of the, 230. 

Hanistead Beds, 213. 

Hamlfast Point, 170, 214. 

Hannah's Ledge, 29, 31. 

Hardening of the Chalk, 167-170. 17.3, 

174. 
Hardy Mcmument, 195. 
Hastings Beds, 73. 
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Maycraft, 126. 

Hematite, 39. 

Hemicidaris intermedia, 27. 
„ piirheckensis, 88. 

Hen Cliff, shale and cement beds of, 
54, 55, 237, 238. 

Henslow, Rev. Prof. J. S., on a Purbeck 
tree, 84. 

Herbyleigh (Herbun^, 7, 10. 

Hicks, J., on a well, 23. 

Hill, W., on Chalk, 188; Chloritic 
Marl, 161. 

Hinde, Dr. G. J., on cherts, 64, 79, 
147, 148. 

If inn if es tumulvSy 26. 

Hobarrow Bay, 51, 56. 

H oldster jtianu.t, 164 ; zone of, 166, 

171, 178, 185. 
„ subgtobosujtf 163 ; zone of, 

166, 186. 

Hohvorth, disturbance at, 131, 222. 

Ho! worth (White Nothe), burning 
shale at, 57, 58; Chalk, 184-186; 
fault«, 57, 58 ; (iault, 155-157 ; Port- 
landian, 62, 68 ; Purljeck Be<ls, 107 ; 
unconformity, 130. 

Home Kami, 1*07. 

Houns Tout, 2, 63 ; Kimmeridge Clay 
of, 52 ; Portlandian, 62. 

Huddleston, W. H., on Bincombe 
Tunnel, 225 ; Corrallian, 23, 24, 29, 
35, 37-39, 42-44, 46; Kimmeridge 
Clay, 47 ; CJreensand, 139 ; pottery- 
clay, 192 ; river-drainage, 233 ; silici- 
fieti oolite, 63. 

Hutchins, J., on Claveirs Works, 54 ; 
Seacombe Quarry, 65 ; landslips, 
1 12; lynchet8,97 ; Portland Quarries, 
1 14 ; Swanage Quarries, 105 ; the 
Winterbome, 238. 

Ib}>etson, C.apt. L. L. B., on Ridgeway, 

' 108, 224. 

Irthyosaurus cntficciocton^ 47. 
„ trigoniiH^ 48. 

I(/uanf}fion henuiftartenHis, 123. 

Inferior Oolite, iron -ore, 39. 

Inoccrnmus lahiatu.% zone of, 1G6, 186. 
„ inytitoidvji, 164. 

Insect-beds, 89, 95, 109. 

Intra-Cretaceous disturbances, 130-132, 
143, 201, 212, 221, 228, 229. 

Inverted strata, 129, 130, 179-81, 186, 
218-220. 

Irish Chalk, 169. 

Iron -ores, in Corallian, 24, 35-40, 43, 
44, 238 ; I^iwer Greensand, 140 ; 
origin of, .39 ; Wealden, 129. 

Isasitrd'a nxplanaUi, 28. 
„ olUonqa, 61. 

Isle of Purbeck Fault, 169, 172. 176- 
183, 186, 191-193, 195,213-221 ; effect 
of, on the river-system, 230, 232. 

Isle of Wight, dLsturbances in the, 
212-214, 216, 230 ; Gault and Green- 
sand, 143 ; gravels, 197 ; insulation 
of, 234 ; Lower (treensand, 132, 136 ; 
Wealden, 75, 122, 127. 

Itchen, R., 231. 



Jones, Prof. T. R., on Purbeck Beils, 
78, 93 ; on ostraroda, 79, 89, 90, 101. 

Jordon Hill, 20 ; River, 35. 

Judd, Prof. J. W., on Punlield, 133, 
135, 141. 

Jukes- Browne, A. J., on "broken 
l)ands," 81 ; Chalk, 188 ; Chloritic 
Marl, 161, 162; relations of Pur- 
beck and Wealden, 73, 74 ; Upper 
Greensand, 143, 144, 158. 

Keates, J. W., on Kimmeridge "Coal," 
54. 

Kellaway*s Rock, 14, 16, 20, 22. 

Kennet, R., 230, 231. 

Kent, Weald Clay of, 123. [221. 

Kimmeridge Bay, 51, 55 ; faults in 51, 

Kimmeridge Clay, cement- beds in, 55, 
237 ; fossils 47-50 ; Kimmeridge, 
47, 51-57 ; Litton Cheney, 59 ; oil- 
shale, 52-59, 120, 238 ; Osmington, 
31-33 ; phosphates, 237 ; PortLsham, 
36, 58, 59; Portland, 112-114, 119- 
121 ; relation to Corallian, 24, 37, 
38 ; Ringstead, 57, 58 ; thickness, 
51, 52, 59 ; Weymouth, 45, 58. 

'• Kimmeridge Grit," 29. 

Kimmeridge Ledges, 51. 

Kimmeridge Village, 2 ; Kimmeridge 
Clay near, 47, 51-57; Portlandian, 60. 

Kinmieridgian of the French, 47. 

Kingbarrow Quarries, 113, 115, 116. 

Kingsclerc anticline, 231. 

Kingston, chert from, 79 ; Marble 
Beds, 93. 

Kingston Church, 106, 236. 

Kit Hill Bottom, 188. 

Knitson, 173. 

Knoll, the (Bincombe), 70. 

Knowle Hill, 1, 174. 

Lamplugh, G. W^, on the limits of 

the Junissic system, 75.^ 
Landscape Marble, 78. 
Lamlslips, 112, 114, 157, 160, 203. 
Langton Herring, Combrash near, 14, 

15 ; gravel, 198 ; Forest Marble, 6, 

10 ; Fuller's Earth,*5 ; Marble-beds, 

106 ; Oxford Clay, 22. 
Leland, J., on the (-liesil lieach, 204. 
Lenham Beds, 214, 235. 
Lignite, in Forest Marble, 8 ; in Lower 

Greensand, 135, 139-141 ; Tertiary 

lieds, 192; Weaken, 122, 124-130, 

132. 
Lit/ui jHiraUeln^ 144. 
Lime, 236, 237. 

Limestone, alteration of, 39, 140. 
Lincolnsliire, 74, 75. 
Lingtda oralis, iV). 
Lintcm Hill. 36-38. 

Little Bredy, 189 ; si)rings at, 238, 239. 
Little Mayne Farm, 194. 
Little Waddon, 1 10. 
Litton Cheney, Chalk near, 189 ; 

Chloritic Mari, 162 ; Corallian, 46 ; 

Conibnish, 15 ; <listurbanceH, 159, 

189, 213, 227-229 ; Kimmeridge Clay, 

59 ; spring, 239. 
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Liveinj]j, Prof. G. D., i n iron -ore, 40. 

Lodmoor, Iti, 210. 

London Clay, 191, 192. 

London Door Quarry, 67, 68, 80. 

London syncline, 212, 230. 

Long Harrow, 160. 

Long Bredy, anticline at, 228 ; Chalk, 
162, 189; Corallian, 46; Kim- 
nieridge Clay, 59 ; Oxford Clay, 22 ; 
Mpring, 239 ; Upper Greensand, 160. 

Lord's Barrow, 161. 

" Lower Calcareous Grit>" 23. 

Lower Greensand, chalybeate water 
from, 238 ; at Corfe Castle, 126, 127, 
139 ; fossils, 141, 142 ; glauconite, 
147 ; Mupe Bay, 140, 141 ; Punfield, 
134-139; relations to disturbances, 
132, 228 ; relations to Wealden, 133- 
135 ; Worbarrow Bay, 139, 140. 

Lowry, J. W., on Purbeck fossils, 89. 

Lurina du^nniann, 137. 
„ mtnuscula, 50. 
„ portlandifia, 61. 

Luckford Lake, 1, 234. 

Lulworth, Chalk near, 164, 178, 183, 
187, 193 ; disturbances near, 103, 
104, 129, 130, 152, 179183, 216, 218, 

219 ; gravel near, 197 ; Portlandian, 
62, 68 ; Purbeck Beils, 68, 79-82, 90, 
102-105 ; springs, 238 ; Tertiary 
Beds, 183, 192, 193 ; Upper Green- 
sand, 144, 152-155 ; water-parting, 
232; Wealden, 129, 130; origin of 
coves at, 3. 

Lydekker, li., on Bolodon^ 87 ; on 

Ciiiwliosa^trus^ 121. 
Lynchets, 97. 

Magnesia, carbonate of, in chalk, 169. 
Mammals in Purbeck Beds, 86, 92, 94, 

95. 
ManBeld, \V., on iron -ore, 38; oil- 

shale, 58, 238; Kimmeridge Clay, 

59. 
Manganese, 199. 
Man o' War Cove, Chalk near, 179- 

181, 219 ; disturbances, 179-181, 219, 

220 ; Portlandian, 68 ; Upper Green- 
sand, 153, 154. 

Mansel-Plevdell, J. C, 210. 

Mantellia ( Cyr^deoidca ) mirrophyUay 
88. 

Maple Ledge, 55. 

Marble Beds, 91-93, 99, 101, 104-106, 
110 236. 

Marls, 55, 173, 174,237. 

Marl-bed in Lower Chalk, 162, 174- 
181, 185, 188, 219. 

Marlstone, iron -ore of the, 39. 

Marsh, Prof. O. C, on Wealden rep- 
tiles, 74. 

Marsujiites ornalua, 165 ; zone of, 166, 
171, 174, 175, 185, 187. 

MaU^ham Clay-pits, 192. 

Melanopsis harjwpformis^ 87. 

Melboum Rock, 161, 162, 167, 173-176 
190. 

Melcombe Regis, 210. 

Mere, the, 209. 



Merr>' Hill, 35. 

Mewps. See Mui>e. 

Meyer, C. J. A., 133, 141. 

Afit'i-astei' corangiiinum, 166 ; zone of, 
166, 171, 174, l'77, 185, 188 ; rarUsUM- 
narium, zone of, 166, 171, 174, 177, 
185, 188, 189. 

Miocene Period, events during the, 
200, 212, 213. 

Moigns Down, 159, 222. 

Mmitlivaltia ditmary 27. 

Mupe Bay, ChaUt of, 177, 178 ; distar- 
bances, 151, 152, 217, 218; Lower 
Greensand, 132, 141 ; Portlandian, 
68; Purbeck Beds, 78-80, 99, 103, 
106, 236 ; Upper Greensand and 
Gault, 151, 152; Wealden, 99, 100, 
128, 129. 

Murchison, Sir R. L, on "broken 
bands," 81 ; on relations of the 
Wealden, 74. 

Myaeites semrifonniSf 11. 

Neoromieriy age of the, 76. 
Neolithic remains, 210, 211, 234. 
Newlands Warren, 193. 
Newton, E. T., on Chalk foastls, 171, 

173, 175178. 183, 184; on chert, 79; 

Corallian fossils, 38 ; crooodiliaii 

jaw, 44 ; frogs in Purbeck Beds, 88 ; 

Lower Greensand fossils, 140 ; Upper 

Greensand fossils, 157. 
Nine Barrow Down, 1. 
Nordon Clay-pits, 192. 
Norman Rock, 68. 
Northampton iron-ore, 39. 
North Downs, 232. 
Northground Dairy, 131. 
Nothe Beds, 20, 24, 29-35, 41, 42, 45, 

46 ; relations to Oxford Clay, 24. 
Nothe Point, 40-42. 
Nottington, 14. 
Ancttla pecfinafa, 144. 
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Oddens Wooil, 36, 37. 

Oil-shale, 52 59, 120, 238. 

Old Harry, 170. 

Oli^ocene, disturbances after, 213. 

Oolitic chert, 63. 

Oolitic iron-ore, 36-40. 

Oolitic limestones, 6, 28, 33-35, 63, 115- 

118. 
Orchard, 106. 
Ornamental stones, 236. 
Osmingtcm, " lieef '" at, 93 ; sjTicline 

at, 222, 228 ; unconformity near, 69 ; 

Wealden Be<ls, 131, 132. 
Osmington Mills, Corallian of, 29, 30 ; 

disturbances, 19, 30-32, 221, 228, 229 ; 

"gravel, 198 ; phosphates, 237 ; 

Purbeck Beds, 107 ; spring, 238 ; 

l-pper Greensand, 158. 
Osmington Oolite, 24, 28-37, 41, 42, 44- 

46. 
Ostracoda, 82, 83, 89, 90. 
Ostrea acuminata^ 6. 

deXtoidea, 49 ; -beds, 32, 58. 
dintorta, 87. 
gregaria, 26. 
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Ontrca ,Sotrcrfn/i, 9. 

Ouse, K. 230. ' 

Overthrust faults. See Thntst-faults. 

Owen, I*Tof. [Sir] R, on ThrriwitrhiMf 
88 ; on Wealtlen reptilcH, 73. 

Owermoigne, Chalk near, 187; sprinj^ 
near, 238. 

Owre, 105. 

Oxford Clay, bricks made from, 237 ; 
Compton, 22, 23 ; Fleet, 21, 22, 36, 
45 : fossils, 16-19 ; Redcliff, 19, 32 34 : 
relations to Corallian, 24 ; Ridgeway, 
223-227 ; thickness, 16 ; Weymoutli, 
20, 21, 41, 210; zones, 16. 

Oyster-be<ls in Fuller's Earth, 5 ; in 
Portlandian, 64. 67, 69, 121 ; in 
Parlie<*k IMs, 94. 

Pfthidinn mrinifera^ 87. 
„ rhm^nUi^ 87. 

„ JlnrMrhtiiif 123. 

Patwixea plicata, 137. 

Parattin from Kimmeridge Shale, 54. 

Paramoudras, 175, 183. 

l*avlow, Prof. A. P., on the relations 
of the Wealden, 74, 75. 

Perten anntdatus, 9. 
„ articulattiSf 26. 
„ asjtery 145 ; zone of, 143, 149, 

158 
„ lamelloHUS^ 61. 
„ lens, 12. 
„ t^ganSf 12. 

Pengelly,W., on a raised Ijeach, 201, 
202. 

Permian breccia in Tertiarj- Beds, 196. 

Pema Bed, 126, 1^3, 135, 136, 139, 140; 
fossilH of the, 141. 

Perno mytiloides, 60. 

Perry Ledge, 29. 

Petcnoriaii, age of the, 74. 

Peveril Point, 91, 92. 

Phillins, W., on Corallian, 23, 24; 
Purljeck Beds, 72 ; the Purl^ck 
Fault, 214, 215. 

Phosphatic nodules, 136, 144, 147, 150, 
152, 161, 162, 167, 176, 186, 190, 237. 

Phifsa. Brijttorii, 87. 

Physical features, origin of the, 230- 
235. 

Pier lU)ttom, 52. 

Pinion Rock, (i8. 

Pipiujg in Chalk, 175, 194, 195, 197. 

P((ujuiidnjc BerkU'itif 86. 

Plaster of Paris, 95. 

Plateau Gravels, 197-201, 207,235,236. 

Pleurotomaria retindata, 25. 

Plica ttila prrtlnoules, 145. 

Pliocene Beds, 235 ; movements during 
the, 212, 214. 

Pondfield, 68, 97, 98. 

Portish&ni, building stone, 236 ; Chalk, 
188 ; disturbances, 59, 227 ; gravels, 
198, 190; grey wethers, 196; Kim- 
meridge Clay,* 58, 59, 238 ; Portland 
Stone, 63, 71, 110, 111 ; Purljeck 
Beds, 78, 90, 110, 111; spring, 238, 
239. 



Portlancl Beach. 2<U, 2(K), 210. 

Portland Bill, 112, 113; Purbeck lieds 
80, 118 ; Raised Beach, 201-203. 

Portland Breakwater, 114, 210. 

Portland Island, features, 3, 112-114; 
cultivation, 97 ; fossils, 120, 121 ; 
gravel, 199, 200 ; Kimmeridge Clay, 
112, 120; landslips 112-114; origin, 
2a3, 233; Portlandian, 63, 67, 112- 
121 ; Purbeck Beds. 80, 81, 84, 112- 
119, 121 ; water-supply, 119. 

Portlandian lieils, base of, 52; liin- 
coml)e, 69, 223, 224, 227 ; building- 
stone, 114, 236 ; chert., 63, 64 ; Durl- 
ston to St. Alban's Head, 62-67, 92, 
96-98 : fossih^, 60, 61, 120, 121 ; Hol- 
worth, 57, 58, 62, 68 ; junction with 
Purbeck, 72, 73, 76, 77, 86, 98, 100- 
104, 107-110, 115-119 ; Lulworth, 68 ; 
Osmington, 69, 228 ; phosphates, 237 ; 
St. AlUn's Head to (Jad Cliff, (JO- 
62, 67. 68 ; thickness, 60, 63 ; Upway 
and Portisham, 6*2, 63, 69, 71, lOH, 
110. 

Portsdown anticline, 212. 

PoHt-Cretaceous disturbances, 212-228. 

Pottery.Clay, 191, 192, 237. 

Poxwell, disturbance at, 222 ; Portland 
Stone, 63, 69 ; Puri)eck Beds, 106, 
107. 

Preston, 63, 132. 

Prestwich, Prof. [Sir] J. on the Chesil 
Beach, 206-208; disturbances, 214, 
229 ; gravels, 198-200 ; Raise<l Beach, 
201, 202, 206. 

Piteudomelnnin heddinglonrnsut, 25. 

Pseudomorplis of nx;k-salt, 84, 85. 

Pnncknowle, 10, 15. 

•* Punfield Be<ls," 133, 134. 

Panfield, Lower Greensand, 132-136, 
139-141 ; Wealden, 125-127, 134, 135; 
Upper Greensand and Gault, 140- 
151. 

Purljeck Be<ls. brecciation, 80-82, tX- 
98, 100-103, 108, 109, 116, 118 ; forest- 
l)eds. Ser Dirt-i^eds ; fossils, 86-90 ; 
junction with Portlandian, 72, 73, 
<6, 77, 85, 98, 100-104, 107-110,115- 
119 ; junction with Wealden. 72-76, 
126-129; lithological character, 77- 
79, 98; Lulworth, 81, 90, 97-105; 
marble, 91, 99, 101, 105, KKJ. 236; 
physical conditi(ms, 72 , 85 ; Port- 
land Island, 80, 81, 84, 112-119, 1?1 ; 
rock-salt, 80, 84, 85, 95; subdivi- 
sions, 80; thicknes.s 72, 96, 99, li»4. 
105, 110; Upway and Portisliam. 
69,70, 106, 111, 224. 

Quar Farm, 10^5, 126. 
Quartz-crystals in limestone, 97-99. 

Radiolarian chert, 194, 196. 
Radipole,Combraslinear, 13-15 ; Forest 

Mari»le, 9 ; Oxfonl Clay, 2^^, 236 ; 

Spa, 2:^. 
Ragged Rocks, 65. 
liauted Beach, 201, 203, 207, 209. 
Rainsgate Pier, 105. 
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Heading Betls, 192-194; bricks from, 

237 ; unconformity below, 213. 
Red Chalk, 76, 189. 

Kedclitf Point, Corallian of, 28-30 ; 
disturbances, 32, 34 ; Oxfonl Clay, 
19. 

Red Jiane, 38. 

Reid, C, on chert, 148 ; the Cromer 
Forest Bed, 82 ; Raised Beach, 202 ; 
Tertiary Beds, 191, 193, 194, 196 
213, 23o. 

Reindeer, 200. 

liew Farm, 188. 

Rha'tic Beds, 77. 

Rho<les, J., on Lower Greensand, 126. 

Jilnjnchonilla Cnnrri, 164. 
qmmana 163. 
uirothstansy 49. 
iafhfnmaj 137. 
jflirnfUiJiy 165. 
rarian^, 6, 16. 
„ „ var. 17tiintianni, 

26. 

Rid«rewa5^ Chalk of the, 187, 188 ; 
disturbances, 69, 70, 108, 130, 131, 
159, 187, 188,213,217,221-227; Pur- 
l)eck Beds, 108-110; Oxford Clay, 
22,223-227; Upper Greensand, 159, 
223, 224 ; water-parting, 232, 233 ; 
Wealden, 130, 132. 

Ridgeway Hill (Isle of Purbeck), 175. 

Ringstea<l, Chalk of, 184-187 ; Coral- 
lian, 28, 29 ; disturbances, 131, 132, 
158, 186, 187, 213, 221 ; Kirameridge 
Clay, 57, 58 ; Portlandian, 68, 69 ; 
Purlieck Beils, 78, 79, 107 ; springs, 

238 ; unconformity, 155-158 ; Upper 
Greensand and Gault, 155-158. 

Road-metal, 173-175, 194, 236. 

Rock-salt, 80, 84, 85, 95. 

Rodden, ConilUan at, 35, 38 ; Corn- 

])rasli, 14 ; Kimmeridge Clay, 59 ; 

Oxford Clay, 22. 
Rodwell, 46. 

Roman remains in tufa, 211. 
Round Down, 172, 173. 
Rufus Castle, 117-119; landslip near, 

112. 
Rye Hill, 144. 



St. Alban's Head, 2 ; Kimmeridge, 
Clay of, 51 ; landslips, 67 ; Portlan- 
dian, 60, 62, 63 ; Purbeck Beds, 97. 

St. Amirew's Farm, 193. 

St. ('atherine's Chapel, 37. 

St. Paul's Cathe«lral, 105, 114. 

Salisbury' Cathedral, 105. 

Siind H«*)les, 202. 

Sandnx'k Beds, 136. 

Sandsfoot, 40, 41, 43, 44 ; IJeils, 24, 30, 
32, :^3. 3.1-37,41-46. 

Sanely Barrow, 107, 131. 

Sandy Hill, 139, 173. 

Sarsenp. See Grey Wethers. 

Srahhiles aqualisy 162. 

Scoles Farm, 106. 

Seacoml)e, ()4, 65. 

Seaway I^ane, IW. 



Sedgwick, Rev. Prof. A., on the 
" broken bands," 81 ; Corallian, 23, 
24 ; iron-ore, 37. 

Selenite, 21, 135. 

Septaria, 20, 21, 236. 

Serpula vertcbraliSy 19. 

Seward, A. C, on a Cyca«l, 84 ; 
Wealden plants, 74 ; on rock- 
building algje, 85. 

Shaggs, 193. 

Sharman, G., on Fossils from the 
Chalk, 171, 173, 175-178, 183, 184 ; 
Corallian, 38 ; Lower Crreensand, 
i40 ; Spilsby Sandstone, 75 ; Upper 
Greensand, 157. 

Shipmoor Point, 15. 

Shipton Gorge, 229 ; Hill, 160. 

Shore, T. W., on Neolithic remains, 234. 

Short Lake, 19, 32. 

Shotover Hill, 60. 

" Shrimp-bed," 66, 67. 

Silchester, 53. 

Silicitie<l foraminifera, 189 ; limestones, 
79, 148, 149. 

Silly How, .59. 

Small M<mth, 45, 203, 209. 

Smith, W., on Coral Rag, 24. 

Solent, origin of the, 230, 234. 

Sollas, Prof. W. J., on glauconite, 146. 

Southampton estuary, 2.34. 

South Do>\Ti Farm, 186, 221. 

South Downs, 232. 

Southwell, 112, 118; well at, 119. 

Sowerby, J., on fossils from Ridgeway, 
225. 

Spalaeotheriuni friciispidenSf 86. 

Spas, 2.38. / 

Spilsby Sandstone, 74, 76, 147 

Spithea<l, 234. 

Sponge-beds, 63, 64, 79, 80, 147, 148. 

Spring Bottom Hill, 187. 

Springs, 2:^8. 

Stair Hole, chert from, 80; disturb- 
ances, 104, 218 ; origin of, 3 ; Port- 
landian, 68 ; Purbwk Be<ls, 104 ; 
Wealden, 129. 

Slf.iH ran etna Cnrferi, 162 ; zone of, 161. 

Stavonlale Wood, 38. 

Steeple, marble-beds near, 106 ; Upi)er 
Greensand, 151 ; Wealden, 127. 

Steepleton, 188. 

Stonehill Down, 175. 

Stour, R., 232. 

Studlan«l. Chalk of, 169, 170 ; springs, 
2;i8 ; Tertiary Beds, 170, 191. 

Subsidence of the land, 234. 

Sutton Poyiitz, Chalk near, 187 ; dis- 
turbances, 222 ; l*ortlandian, 69 ; 
spring, 2:i8. 

Swallow-lndes, 193. 

Swanagc, brick-making, 237; building- 
stones, 99, 105 ; Challv near, 162, 1H4, 
167- 172 ; Lower Greensand, 133-136 ; 
Purbeck Be«ls, 9197, 105 ; water 
supply, 2:^ ; Wealden, 122, 124-126. 
237. 

Swindon, 72. 

Swyre, Cornbrash near, 13, 15 ; Forest 
]Vlarl)le, 7. 
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S>vyre Heacl (Encoinl)e) 2 ; Portlan- 

dian, 63, 67. 
Swyre Head (Lul worth), disturbances 

at, 220 ; Tertiary Bed«, 193. 
Sw>Te White House, 205. 

Tealby Clay, 75, 76. 

Teall, J. J. H., on Chert, 64; oolitic 

structures, 28, 63, 79. 
Teffont Evias, 89. 
Teiiinle Church, 105. 
TcrcOniluln cofirctnfn^ 9. 
„ inU.nnaJia, 12. 

.sr//at 137. 
Trrchratiinna f/ far His, 164 ; zone of, 

166, 186 
Tertiarv Beils, 170, 191-196, 237; 

Chalk decoin|^M)8ed IkjIow, 187, 193 ; 

disturbances in, 143 ; unconformity 

below, 161, 164, 191, 195, 196, 200, 

213. 
TeTst, R., 231. 
Thames, R., 230, 231. 
Thainnnstrtva aravhnoiihjij 28. 
ThccotrinUia annularis, 28. 
Thracia di'tfrcssa, 49. 
Thrust-faults, 56, 159, 169, 180-182, 

187, 214-227. 
Tidmoor l*oint, 21, 45. 
Tilly Whim, 64. 
Tojnley, W., on the Weald, 233; on 

Wealden Beds, 73. 
Tout, origin of the name, 97 ; Wor- 

barrow, 97, 99. 
Town's End, 126. 
Trees, fossil in Oxford Clay, 21 ; in 

Purbeck Beds, 72, 81-85, 90, 102, 103, 

107, 109-111, 115, 116; in Wealden, 

122, 125, 128. 
Triassic limestones, 82. 
Tricon o(f on mordax, 86. 
TrigoncUiieJt. See Aptyrhns, 50. 
Trigonia Beds, 24, 29, 30, 32, 33, 35-37, 

41, 44-46. 
Trigonia rlarr/fata, 20. 
f/ibhosa, 61. 
Mvriani, 26. 
sHonHifrrtt. 2(). 
Trimmer, J., on pottery-clay, 192. 
Tufa, 210, 111. 
Tufaceons limestxmes, 82-85, 96, 97, 

102, 103, 107, 108, 110, 111, 115-118; 

ori»;in of, 82-85. 
Turtles in Purlwck Be<ls, 89, 91, 93, 94, 

109, 110. 
Tyneham Can, 63. 
T^-neham, Chalk near, 175 ; Upper 

i^reensand, 151 ; water-parting at, 

232 ; Wealden, 127 

Ulwell, 151, 172 ; spring at, 172, 238. 

Unconformity below the Tertiary 
Beds. 161, i64, 191, 195, 196, 200, 213 ; 
below the Gault, 32, 58, 69, 106, 107, 
129-132, 139, 140, 143, 151-153, 155- 
158, 200, 201, 212, 221, 226, 228, 229. 

Unic sp., 87. 
„ valdensis, 87. 
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Unio Beds, 91, 99, 103, 110. 

"Upper Calcareous Grit," 23. 

Upi)er (Jreensan<l, Abbotsbury, 36, 
159 ; glauconite and phosphates of, 
144, 146, 147, 237; Long Bredy, 
160; Lulworth, 151-155, 179, 180, 
219; Osmington, 158, 221; Pun- 
field, 149-151; Rideewav, 159; 
MlK)nge-beds in, 147-149 ; tfiickness, 
9, 144, 160 ; White Nothe, 155-158 ; 
zones of, 143. 

l^pton, Chalk near, 186; Disturbances, 
221. 228 : Portlandian, 69 ; Purl)eck 
Beds, 109; Wealden, 131. 

Upway, building stcme at, 236 ; Coral- 
lian, 35 ; disturlwinces, 226 ; Port- 
landian, 62, 63, 70, 236 ; Purbeck 
liefls, 108, 109, 237 ; spring, 238 ; 
waterworks, 119. 

Vale of Wardour, Purbeck l^ls of, 

72, 73, 78, 79, 81, 89. 
Valley of Stones, 196. 
VaryY;iump, 193. 
Vermicularia concara, 145. 
Verne Fort, 120, 121, 199, 200. 
Vicar ya 2nzcMetana, 137. 

Waldheimia digona, 9. 

lagetialiSf 12. 
ohovata, 12. 
omitJiocephala, 6. 

Wallis, A. M., on a Cycad, 84 ; Port- 
landian, 115, 116. 

Walther, J., on tufa, 85. 

Wareham, 194. 

Warminster Beds, 144, 155, 162. 

Warmwell, Chalk near, 187 ; Tertiary 
Beds, 193, 194. 

Washing Letlge, 56. 

WattH, l^of. W. W., on chert, 148. 
149 ; on quartz in limestone, 98, 
99. 

Way, Prof. W. T., on analysis of 
clay, 192. 

Weald, anticline of the, 2;i0, 232-234. 

Wealden Beds, bricks from the, 237 ; 
Clay, 12:^, 133; of Corfe Castle, 
126, 127 ; disturbances in the, 130, 
131,219,221-226; Lulworth, 99-101, 
127-130, 140, 141, 179, 219 ; Osming- 
ton, 131, 132 ; relations with Lower 
Greensand, 75, 76, 1.32-136 ; relations 
with the Purl>eck Be<ls, 72-77, 99- 
101, 126-129; Ridgeway, 122, 132, 
221-226; Shales, 122-Pi7, 133-136; 
Swanage, 122, 124-126 ; thickness, 
122, 125, 126, 128-130. 

Weald River, supposed, 123. 

Webster, J. L., on a well in Portland 
Isle, 119. 

Webster, T., on crushed flints, 169 ; 
Handfast Point, 170, 214-216; 
Purbeck Beds, 4, 72, 80, 81, 112. 

Weed, W. H., on travertine, 83. 

Westbury iron-ore, 39. 

West Chickerel, 22. 

West Cliff, 8, 114, 
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Westom Ledges, 42, 43. 

West Flcot, 7, 9, lo. 

West Knight4m, 194. 

West Mills, 174. 

Westminster Bridge, 1U.>. 

Western, 112, 113. 

Weston, C. H., on the Purlnn-k Fault, 
214 ; Baised Beacli, 201 ; Bidgewav, 
22. 108, 225. 

West (Jrdianl, 126. 

West Stafford, 187. 19'!. 

Wetherel, E. on Cham, 90. 

Weymouth Bay, strwims of, 233. 

Weymouth. l>eaeh, 210 ; IWkwater, 
210 : hrirk-works. 20 ; Corallian near, 
40-46 : C\)rnbnish, 13, 14 ; disturh- 
amcti, 143, 200, 201 ; Forest Marble, 
7 ; gravel. 198 ; Oxfonl Clay, 20, 21 ; 
\vater-8upj)ly, 238. 

" Wherrj," breaking of the, 238. 

Whitaker, W., on the Chalk, 162, 174, 
177; on the Che-sil Beach, 206 ; the 
liaised Beach, 201. 

Whit-lHjd, 1 14-1 19 ; Htructure of the, 63. 

Whit<'oml)e, 187. 

Whitehall, 114. 

White Horse Hill, 187. 

White Lias, 77. 

WhitiJ Nothe, Chalk of, 164, 184-186; 
( 'hloritic Marl, 158, 162 ; disturl Minces, 
57, 221 ; CTavel, 197 ; Kimmeridge 
Clav, 57 ; Portlandiau, 68 ; l*urbe<^k 
Beefs, 107 ; unconfonnity at. 155-157; 
Upper iireensand and Gault, 155- 
158. 

Wilkswoo<l Farm, 126. 

Wilh^ox, C, on Sjtalacotheriinti, 87. 

Willett, E. H., on Triconoilon^ 87. 

Wllmer, H., 103. 

Wiltshire, Coral Rag of, 24 ; Purlnjck 
lieds, 85, 89 ; unconfonnity in, V^2. 

Windmill Knap, 126. 



Winfrith, brick -making, 237 ; Clialk 

near, 187 ; Tertuiry Bied.s near, 193. 
Winspit, 6:^, 64, 6«). 
Winterlwme, breaking of the, 238. 
Winterlwme Common, 232. 
Winterljonie, disturbance at, 189, 213, 
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Wishing Well, 238. 

Wockley, 72. 

Wotxlyhyde, 105, 126. 

WcHxhvanl, A. S., on Plaffia uit/jr, 86, 
87 ; on Wejilden ftsh, 74*. 

WocKlwani, H. B.. on Braclfonl Clay, 
(i, 7 : Corallian, 24, 29, 30, 32-35, 3< - 
39, 41-46 ; Comljrash, 13, 14 ; Forent 
Marble, 7-10; Fullonian, 5; Kim- 
meridge Clav, 52, 55, 56, 237 ; oolitic 
stnicture, 28, 65 ; Oxfonl Clay, 16, 
19, 20 ; phosphates, 237 : P«rtian<I 
Isle, 113; Portlandian, 62-64, 66, 67, 
70, 71, 116-118, 120; l*urlieck Beds, 
70-72, 77, 78, 81, 82, 86-90, 94, 96, 100, 
104-107, 116, 117 ; Ridgeway Fault, 
225. 

Wool, 183, 193. 

Woolgarston, 173. 

WcMdwich and Reaflincr Bed-s, 170, \9l, 

WorlMirrow Bay, Chalk of, 175-177 ; 
disturlmnces, 217, 218 ; I^ower (Ireen- 
sand, i:«, 139-141 ;origin, 3 ;Piirbeck 
Beds, 97-99. 236 ; springs, 238 ; Upper 
Green.sand, 151 ; ^Vealden, 75, 122, 
126 127. 

Woriiirrow Tout. 68, 97, 99. 

Wortb, 97, 106. 

Wyke, <'orallian near, 45, 46; Che»il 
beach, 203, 205 ; Oxford Clay, 21. 

Wyoming, Cyprids from, 90. 



Yellow Le<lge, 55. 
Young, J. T., on chert, 80. 





rEOLOQICAL MAP 01 
kHD THE NEIGHBOL 



'^. 



I 



I 



I 



! ! 
I*. 



-A 



^ 



f 



I 



ff 
1 



I 



a 



t •■ 

A: 
'1 



I . 



f« 



I 



J! 



I- \ i 



!■ 



I : 



\ ■ 



»■' 






WLrvs p Vt 



«; 



OUi > -^ X 




^ fhUl*^ hlochm oFPonleuul SA 







Quarry itv . 



U/ 



PevBril Poiwvtf 



*• 



•BBS 




OldHany 




>tl Y«*«K ^ ^*«^ 



I 






1 

f 



S64 ^^awe C.1 

Tlw jwlofly of tlw Ms of Pur 
ouniofa unNWfwm uoiwiot 

IHHlinH 

3 610S 032 416 252 






i 



DATE DUE 



































































































STANFORD UNIVERSITY LIBRARIES 
STANFORD^ CAUFORNIA 94305-6004 



